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The final installation and commissioning of the measuring equipment can only be carried out
quickly by a Siemens specialist if the room has been carefully planned and the preassembly
has been terminated. For planning the room and preassembly consult the responsible
Siemens branch.

1 Room Pianning

1.1 Area of Installation

The installation of the units should be planned in such a way that the diffractometer is
accessible from all sides and the cooling air can enter and leave without any obstruction.

Observe the safe fioor load (Tabie 1).

Unit Width Height Depth Weight

(mm) {mm) (mm) (ka)
Radiation protection housing with D 5000 diffractometer 1028 992 1018 280
Free standing housing with KRISTALLOFLEX® 710/710H X-ray 1028 980 860 350
generator and electronics :

Table t  Dimensions and weights

Avoid direct sunlight onto the diffractometer.

The cooling water unit, if planned, is usually installed in a separate room (see Section 2.2).

Cover, removabie 1018 ———
692 \ 511 1122
- 132
T e ——
1 ] A
[l 1 ' 486  D5000
: !
] ]
1 1
| | 182
T 1 Dimensions in mm
— A —
|
980 - KRISTALLOFLEX 710/710 H
1
. /
! Opening for cables and hoses on
1028 860 the rear side

Fig. 1 Dimensions
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1.2 Room Temperature and Humidity

Room temperature 24°C
Maximum temperature fluctuation +10°C
Relative humidity <80 %, no condensation

1.3 Heat Dissipafion

The heat dissipated into the ambient air (Table 2) must be compensated by a ventilation or air

conditioning system.

Maximum heat
Unit dissipation
D 5000 diffractomter 0.05 kW
KRISTALLOFLEX 710/710H 0.20 kW
Control and measuring electronics | 0.20 kW

Table 2 Heat dissipation into the ambient air

1.4 Dust Content of the Room Air

Dust content max. 6 mg/m3
Diameter of particles max. 5 ym

If necessary fit dust filters to the room ventilators.

1.5 Vibrations

The maximum permissible deflection amplitude is 0.15 mm up to 20 Hz.

The maximum permissible acceleration amplitude is 2.45 m/s2 at 20 Hz.
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2 Préassembly 7

2.1 Mains Connection and Grounding

The diffractometer measuring instrument is designed for 2 mains voltage of 220 V + 10 %,
50/60 Hz.

If a mains voltage of 208 V or 240 V is specified in the order, a mains transformer to adapt
the voltages of 208 V or 240 V to 220 V is instalied.

With mains voltages' other than 208 V, 220 V or 240 V the X-ray generator and the
measuring instrument must be operated via a transformer connected in series.

Maximum power

Unit consumption in kVA Mains voltage { + 10 %), mains frequency
Electronics 0.2 220 V, 50/60 Hz
Kristallofiex 710 45 208 V, 60 Hz; 220/240 V, 50/60 Hz
Kristalloflex 710H 5.5 208 V, 60 Hz; 220/240 V, 50/60 Hz
Cooling water unit PCSI-100, 34 3 x 220/380 V, 50/60 Hz

PCSI-200 6.8 3 x 220/380 V, 50/60 Hz
Electronics with mains adaptor 208 V, 220 V, 240 V, 50/60 Hz

Table 3

The mains connection is to be led from the mains supply to a switchbox close to the
measuring equipment. Furthermore, according to the local regulations, an additional protective
ground bar is to be provided (grounding resistance < 0.5 Q). Fig. 2 shows an example of the
mains connection, without cooling water unit.

Ground bar {measuring ground)

i
II| 3 mm X 15 mm Cu
Terminal box
[ ot e e e S e s e e+ b 5 o ¢ e s o e e s e -
H — i
Ly — .
! — !
L2 = — '
— M
Ly =T  em— !
]
®— ™t ’ ' i
; 1 1 1 i i
: 1 i 25 A i 25 A i 16A
i i i slow-blow slow-blow J slow-
; 1 i i i blow |
. L 299 2ey AR S
bimimem o O O B PO SRR d
1xX10 mm2-= 3x6 mm2 3x6 mm2 3x1.5 mm2
[rmrmcmim————— R SO IR VP el —=q
O] Oluw @ OF
t H 1
| Teminaisuipxt S0 4 b I [l NS
! Generator 1 Generator 2 Diffracto- Cable lug |
t meter Gemm |

Fig. 2 Mains connection and grounding (with 1 or 2 X-ray generators)

Due to the size of the radio interference suppression capacitors the X-ray generator must
not be connected via a socket.
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If a fault current switch is used, it should be designed to be triggered by a current of at least
70 mA.

In order to make service work easier, several mains sockets should be installed in the vicinity
of the measuring equipment.

2.2 Cooling Water Supply

The cooling water supply of the X-ray generator requires a connection to the mains water
supply with drainage system (Fig. 3) or a cooling water unit.

Flow rate min. 3.6 /min
Water pressure 5 bis 8 bar
Water temperature 10 bis 25°C

Depending on humidity and room temperature, the cooling water temperature must be
selected in such a way that no formation of condensation can occur.

X-ray generator

Filter *
\.
NW 3

Cooling water

Drainage
system

* Water filter C71127-Z482-E4, 14" -female thread, on both sides

Fig. 3 Cocling water connection

The cooling water should have a low concentration of suspended matter. A suitable water
filter should be installed in the supply pipe. If the water has a high concentration of suspend-
ed matter, then two water filters should be connected in parallel. This allows one filter to be
cleaned without the units having to be switched off.

The hardness of the water should not exceed 30° on the German scale (300 mg CaO in 1|
water); this corresponds to 53.7° on the French scale and 37.5° on the English scale.

It is often more economical to use a closed cooling water system for the cooling water
supply, e.g. a cooling water unit PCSL.

Due to the high air flow rate the cooling water unit PCSI| should not be installed in the same
room as the measuring equipment.

Two NW 1/2” hoses are required to connect the cooling water unit to the X-ray generator.
The hoses should not exceed a length of 10 m each and should be fastened using hose
clamps.
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If a greater distance than 10 m has to be covered, 3/4” copper or galvanized steel pipes
should be used. The maximum length is 20 m per pipe. The ends should be fitted with hose -
connections. In order to connect the X-ray generator and the cooling water unit to the pipes,
short NW 1/2” hoses are recommended. The maximum permissible d:fference in height
between the cooling water unit and the X-ray generator is 6 m.

When operating the cooling water unit it is advisable to add an anticorrosion agent {e.q.
ANTIROST, manufactured by Alfa-Laval) to the water, in order to avoid corrosion and the
formation of algae.

L/
<—e =/ b“
/] ]
j 777777
PCSI-100
) 1 ¢ LALLLLLLL, :
5 7y ; a min. 0.5m
d % b L/ b min. 0.5m
y — % Y — Y — / ¢ max | 10 m
a U a : Sl a 7 d+emax. | Sm
g v Cross-sectional @
TT77TTTS T TT77777777 s S /////// of ducts 500 mm

Fig. 4 Installation of the cooling water unit

23 Counter Tube Gas Supply (for Operatlon with POSItIOﬂ Sensitive
Detector)

In order to supply the flow counter tubes a counter tube gas bottie with a pressure reducer is
to be installed. It is advisible to provide additional space for a reserve bottle.

The distance from the counter tube gas bottle to the diffractometer should be kept as short
as possible. Only a Viton hose may be used.

For longer distances a copper or stainless steel pipe can be installed up to the diffractometer.
The pipe must be clean, free of water and solvent and must not contain any solids such as
scale and sand.

The counter tube supply hoses must not be installed close to' raduators, to ensure that the
counter tube gas is not heated up.

In order to stabilize the gas flow a precision pressure controller for test gases should be fitted
behind the pressure reducer. Permissible operation pressure: 5 to 8 bar for metal-wire
detectors and 10 to 11 bar for quartz-wire detectors. Permiss'ible gas flow: 0.1t0 2 Vh,

Flow counter tubes are usually operated with a commercial counter tube gas mixture of 90 %
argon and 10 % methane.

Counter tube gases must be pure to a technical standard (impurities max. 0.5 % by vol.).
50-I gas bottles with 200 bar filling pressure are recommended. The bottles should be
secured to prevent them from being knocked over. The safety regulations for inflammable .
gases must be observed.
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The waste counter tube gases should be led into the open air via a separate opening in the
wall.

Further details can be found in the instructions for the position sensitive detector.

24 Low-temperature and High-temperature Cell

The necessary equipment and preparations for the commissioning of the low-temperature
and high-temperature cell are described in the instructions supplied.
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Radiation protection box

Drawer with terminal

Cabinet

KRISTALLOFLEX® X-ray generator
Diffractometer

Fig.1 D 5000 X-ray diffractometer in rad
mounted on a cabinet
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1 Application
The D 5000 diffractometer can be used for nearly all X-ray diffraction applications, such as struc-
ture research, phase analysis, stress and texture measurements.

Various supplements may be used together with the D 5000 diffractometer; these include
- extended diaphragm systems

- . primary and diffracted beam monochromators

- sample holder, sample changer and center gauge

- detectors (scintillation counter, proportional counter, position sensitive detector, Si(Li) semi-
conductor detector)

- 6/ design

- texture

- flux analysis

- grazing incidence

- high and low temperature chambers.

The standard model of the D 5000 diffractometer is used for powder examinations.

The D 5000 diffractometer can be computer-controlied and thus used for automatic operation.

The D 5000 diffractometer is equipped with separate drives which may be coupled electronically
or used independently from one another. ‘

=)




B3476138/1




B3476138/1

2 Method of Operation

The radiation emanating from the line focus of the X-ray tube is diffracted at the sample and re-
corded by the detector. The sample rotates at a constant angular velocity such that the angle of
incidence of the primary beam changes whilst the detector rotates at double angular velocity
around the sample. The diffraction angle (26) is thus always equal to twice the glancing angle
(6). The diffractometer beam path is shown in Fig. 2-1.

Focus Lot T ~.

. 7" \.\ Detector
KB fitter diaphragm
Aperture .

i Scattered-radiation, =\,
diaphragm diaphragm \

......

S o "

-

6 Glancing angle
26 Diffraction angle
a Aperture angle

Fig. 2-1 Diffractometer beam path in 6/26 mode

- Each time the Bragg condition is satisfied, the primary beam is reflected from the sample to the
detector. The detector and the connected measuring electronics measure the intensity of the re-
flected radiation; the angular position of the reflections is displayed at the controller.

Pulse counts or diffraction patterns are obtained in this way.

For clearer representation, the K reflections may be suppressed using a filter or a monochroma-
tor.

The Bragg-Brentano law is used for focussing. Focus, sample and detector diaphragm are on
the focussing circle; focus and detector diaphragm are also located on the measuring circle. In
order that the diffracted radiation can be focused when it hits the detector, the whole effective
sample surface should actually be on the focussing circle. In a practical system, however, it is
sufficient to place the surface of the plane sample tangentially at the focussing circle.

An aperture diaphragm between tube and sample delimits the irradiated sample area.
Undesired scattered radiation is suppressed by the scattered radiation diaphragm.
The resolution of the diffractometer depends on the detector diaphragm setting.

Soller slits with an opening angle of 2.3° may be placed before detector diaphragm and aperture
diaphragm in order to delimit the vertical divergence.




B3476138/1




B3476138/1

3 Design of the o/2e Diffractometer

The diffractometer (Fig. 3-1 and 3-2) consists of the goniometer (1), the tube, the tube stand (2),
the diaphragm system requnred for the measurement and the sample changer (4).

The unit is installed honzontally or vertmlly ina radlatnon protection housing or on a separate
table. When installed in a radiation protection housing, the unit meets the requirements for fully
protected instruments, as laid down in the German X-ray regulations of 1.3.1973. A lead glass
window at the front of the radiation protection housing enables the samples to be changed or
the diffractometer mounts to be modified. The window shutter of the tube stand closes automati-
cally when this window is opened.

Goniometer
2 Tubestand

~ Aperture diaphragm hoider
-Sample changer
Detector diaphragm holder
Detector (scintillation counter)
Safety bracket

Fig. 3-1 D 5000 diffractometer,
- vertical installation

D 5000 diffractome-
ter, horizontal instal-
lation
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3.1  Goniometer

The goniometer (Fig. 3-1.1 and 3-3) con-
sists of a. housing which accepts the
sample changer ring (1), the detector
holder ring (2) and the drive.
Sample-changer ring (1) and detector
holder ring (2) are driven by one stepper
motor each.

,,.Sample changer nng

_ Detector holder ring
Foot for vertical installation

~ Limit switch- -
Cam for actuating the limit switch
Fig. 3-3 ~ Goniometer

GA W N -

A foot (3) is provided for vertical installation.
Cam (5) and limit switch (4) delimit the angular: range ofthe gamometer

The goniometer does not require any electronic supply. A 1° engraving can be used as angular
reference. The goniometer contains opto-electronic deﬁnltlons of the reference position for 6 at
30° and 28 circle at 60°.

3.2  Tube Stand and X-Ray Tube

An X-ray tube with lateral radiation outlet window is used in the D5000 diffractometer. This X-ray
tube with earthed anode is supplied by a KRISTALLOFLEX 710 or 710H X-ray generator which is
installed in a console-type housing. A

3.2.1 X-Ray Tube

IR e

- fj -1 - Radiation outlet window

/

' “\H Fig.3-4 . F...4KE X-ray diffraction tube
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An F...4KE air-insulated X-ray diffraction tube is available with Cr, Fe, Co, Cu, Mo, Ag or W
anode. The optical focus can be modified by changing the emission angle. A normal emission
angle of 6° reduces the projection of the focus to 1/10 of its length.

3.22  Tube Stand
Radiation protection requires that the X-ray tube be housed in a tube stand (Fig. 3-1.2 and 3-5).

1 Radiation outlet
2 Radiation alarm lamps
3 Safety switch for window: shutter

Fig. 3-5 Tube stand

The tube stand of the 6/28 diffractometer is mounted on a flange at the side of the goniometer.

The air-insulated X-ray diffraction tubes (Fig. 3-4) used in the diffractometer feature two line fo-
cuses and two square focuses, the radiation outlets (1) of which are closed by the tube holder.

An electro-mechanically operated shutter can be opened in a window with line focus (Fig. 3-5. 1)
used for the powder diffractometer. The other three windows are firmly closed.

Radiation alarm lamps (Fig. 3-5.2) light up when the window shutter is open. The safety switch
for the window shutter (Fig. 3-5.3) is pressed down by the dlffractometer safety bracket (Fig.
3-1.7).
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A 300 V opening pulse and the holding current to hold the tube window open are transmitted
from the window control module in the control unit to the K701 window magnet in the tube
stand. The fail safe circuitry (C79458-L2234-B10) in the tube stand closes the tube window after
the opening pulse if the Si701 switch indicating an open window does not respond or if the E701
or E702 (window open) alarm lamps are defective. The SM701 switch in the tube stand is only
closed if the tube stand has been installed properly. Only then can the window be opened.

If the generator high voltage is switched off, the tube window can neither be opened nor held
open

If the generator high voltage is switched on, the X-ray generator supplies a + 14 V voltage which
is used as excitation voltage for the K1 and K2 relays on the window control (C79458-12234-B4).
The K1 relay provides the opening pulse; the K2 relay feeds the opening pulse to the window
magnet and switches on the holding current.

Once the X-ray generator is switched off, all window commands are cleared and no new ones ac-
cepted

Window control modes :
The $618/2 service switch signals the mode to the window control. )

Analysis mode (service switch off)

Using the software commands “open window” and “close window”, the tube window can be ma-
nipulated either from the control panel or from the computer. A pending opening command is de-
activated when the lead glass door is opened and activated when the door is closed.

Service mode (service switch on)

Pending software opening commands are cancelled and no new ones accepted in this mode.
Pressing the S$616 key (“open window™) on the radiation protection housing opens the tube
window; pressing $617 (“close window”) closes the window. Opening or closing the lead glass
door has no effect on the tube window.

Fail safe device

The fail safe module (C79458-1.2234-B10) in the tube holder monitors both the E701 and E702
alarm lamps which indicate that the tube window is open, and the SI701 switch.

The MOSFET transistor V8 in the K701 window magnet circuit becomes conducting by the

+300 V opening pulse via R2, V3 and R3. The opening pulse can then open the tube window.
After the pulse has disappeared, a +14 V holding voltage is applied to the magnet. The Zener
diode V3 (33 V9) would prevent this voltage from making the V8 transistor conducting if the opto-
coupler U1 was not made conducting by the lamp current and the Zener diode V3 thus shunted
out.

The tube window therefore only remains open when the holding voltage is applied and the E701
and E702 alarm lamps are functioning properly and are activated via the SI701 switch.
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33 Diéphra‘gm System
3.3.1  Aperture Diaphragm Holder
The diaphragms of the aperture diaphragm holder ‘are perpendicular to the goniometer level.

3.3.1.1 Version with a Fixed Diaphragm

The aperture diaphragm holder (Fig. 3-6) is fixed on the tube stand flange from the bottom by a
screw and can accept a fixed divergence diaphragm (2).

Baseplate for the version with fixed diaphragm .=~
Divergence diaphragm e
Primary Soller slit

Divergence diaphragm next to the sample :

Fig. 3-6 Aperture diaphragm holder for fixed dlaphragm :
(without screening cover)

1
2
3
4

A primary Soller slit (3) may be inserted before the plug-in'divérgéﬁéé diéphragm 2.
A K filter, an absorber or a micro dlaphragm may be installed mstead of the divergence dia-
phragm (4).

A scattered-radiation diaphragm (Fig. 3-7.5) ora dNergence dlaphragm (4) next to the sample
may be installed at the tube stand flange.

A cover is installed on the baseplate (1) in order to screen off the scatter’ed radiation.
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3.3.1.2 Version with a Variable Diaphragm

The aperture diaphragm holder with variable diaphragm (Fig. 3-7) is fixed on the tube stand
flange from below by a screw. It contains a variable divergence dlaphragm (2) and a plug-in
divergence diaphragm (4). :

A Kg fitter, an absorber or a micro diaphragm may be installed instead of the divergence dia-
phragm (4).

A cover (3) is provided in order to reduce the scattered radiation.

The variable diaphragm has a range of 400 steps cotresponding to one rotation of the patented
controlier. The diaphragm is fitted such that it is wide open at the reference point and that the
control range commences with the 55th step following the reference point. With — 55 as the refer-
ence value, the following relationship thus applies to the draphragm w:dth W over 342 steps:

wi = 0.1° - 1.01
where i = number of steps

Caution: the variable diaphragm is oriented according to its mounting on the base plate. The
position and orientation of the diaphragm must remain the same for all manipulations.

1 Base plate for the
" version with
variable diaphragm
2 Variable diver-
gence diaphragm
3 Screening cover
4 Divergence dia-

phragm
- 65 Scattered-radiation
diaphragm next to
the sample
Fig. 3-7 Aperture dia-
phragm
holder for
variable dia-
phragm
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33.2 Detector Diaphragm Holder
The diaphragms of the detector diaphragm holder are perpendicular to the goniometer level.

3.3.2.1 Version with Fixed Diaphragms
The detector diaphragm holder (Fig. 3-8) is installed on the detector holder ring (Flg 3-3. 2) and

accepts the scattered-radlatlon dlaphragm @ and the detector dlaphragm (3)

1 Baseplate for the version with fixed dia-

5 Secondary Soller sit
phragm , : 6 Screening cover
2 Scattered-radiation diaphragm 7 Screeningtube
3 Detector diaphragm 8 Limit switch
4 Kg fitter 9 Screening element

Fig. 3-8 Detector diaphragm holder for fixed dlaphragms

Two set-pins fix the position of the detector holder onthe detector
An absorber may be installed instead of the Kg filter 4). ’
A secondary Soller slit {5) may be inserted between the two diaphragm postl::ons (2) and (4).

A detector diaphragm changer (Fig. 3-9.4) can be installed before the detector (Flg 3-1.6) in ad-
dition to the plug-in detector diaphragm (3).

A cover (6) and a tube (7) are installed in order to screen off thefscattered radiation.
The limit switch (8) delimits the upper angular range of the goniometer.
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3.3.2.2 Version with a Variable Diaphragm

The detector diaphragm holder for variable diaphragms (Fig. 3-9) contains a variable scattered-
radiation diaphragm (2) and a detector diaphragm (5).

1 Base-plate for the version with
variable diaphragm
Variable scattered-radiation dia-
phragm ,
Screening cover
Detector diaphragm changer

. Detector diaphragm
Secondary Soller slit

' Fig. 3-9  Detector diaphragm holder
for variable diaphragms

N

oG AW

A secondary Soller slit (6) may be inserted between the variable scattered-radiation diaphragm
and the detector diaphragm. ‘

A detector diaphragm changer (4) may be inserted between detector diaphragm (5) and detec-
tor. A screening element (Fig. 3-8.9) must be installed if detector diaphragm changer is not used.

Two screening covers (3) fixed on the baseplate (1) screen out scattered radiation.

The variable diaphragm has a range of 400 steps. corresponding to one rotation of the patented
controller. The diaphragm is fitted such that it is wide open at the reference point and that the
control range commences with the 55th step following the reference point. With — 55 as the refer-
ence value, the following relationship thus applies to the diaphragm width w over 342 steps:

wi = 0.1° - 1.01
where i = number of steps

Caution: the variable diaphragm is oriented according to its mounting on the base plate. The
position and orientation of the diaphragm must remain the same for all manipulations.
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Fig. 3-10 shows possible installations on the primary and secondary side of the gonion!gter. Ab-
sorber, Kg filter or micro diaphragm can be inserted into the adjustable diaphragm positions.

Detector diaphragm

Tube focus Scattered-radiation dlaphragm changer
Primary Soller slit Secondary Soller slit Detector 4 /
Divergence diaphragm :g f:l:er 5“9“;39" '
sorber
\ lefra:tometgr tenter \ }“‘B‘
. . R

/ : ;
;

Detector diaphragm
thanger

Tube focus KB filter Detector diaphragm
Variable divergence diaphragm Absorber . Variable scattered-
K8 filter radiation  Secondary

dlaphragm Souer slit
Diffractometer center te‘-“"

/

! 120 = 154° max.

Detector diaphragm

Tube focus _ Scattered-radiation diaphragm -thanger —]
Variable divergence diaphragm Secondary Soller slit Detector
KB filter KB filter d’aph"ag‘.

/ Diffractometer center
|

20 = 160° max,

Special diaphragm
Tube focus next to the sample

/

Diffractometer center

_— Varisble scattered-
radiation diaphragm

Range' of motion
m.L—_..\_“'__i
TEZ ~
13
Sampte
Fig. 3-10 Goniometer mounts
3-9

_ B L e
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3.3.3 Fixed Diaphragms
The diaphragm width is marked in millimeters on the fixed diaphragms.
The diaphragms are held magnetically.

Always insert the fixed diaphragms such that the bevelled surface is inside (towards the holding
magnets). The inscription must be visible.

The diffractometer is supplied together with two 1 mm wide slit diaphragms used as divergence
and as scattered-radiation diaphragm (opening angle 0.5°) and a 0.1 mm slit diaphragm used as
detector diaphragm (opening angle 0.03°).

Width and opening angle for the various fixed diaphragm positions are specified in Table 3-1.

Opening angle for
aperture and

Diaphragm |scattered-radiation [ detector
width diaphragms diaphragms
0,05 mm 0,025° 0,015°
0,1 mm 0,05° 0,03°
0,2 mm 0,1° 0,06°
0,6 mm 0,3° 0,18°
1 mm 0,5° 0,3°
2mm 1° 0,6° , o
6 mm | 3° 1,8° Table 3-1 mgctihd?:gh?ap::::g angle for the

Approximate values are: aperture and scattered radiation angle (in degrees) are equal to 1/2 dia-
phragm width (in mm); detector angle (in degrees) is equal to 1/3 diaphragm width (in mm).

3.3.4 Micro Diaphragms

\

Micro diaphragms with a diameter of 0.3, 0.5 or 1 mm may be inserted into the aperture dia-
phragm position for irradiating small sample surfaces.

A stop screw is used for vertical adjustment. A 1 mm wide diagonal diaphragm (57b) in the de-
tector diaphragm position is used for adjustment.

3.3.5 Diaphragm Changer

A controllable detector diaphragm changer (Fig. 3-9.4) facilitates automatic selection of a fine slit
diaphragm (0.06 mm wide, opening angle 0.018°) for high resolution and any plug-in diaphragm
as required.
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3.3.6 Varialble Slit Diaphragm

The variable divergence diaphragm (Fig. 3-7.2), which is controlled via a stepping motor, facili-
tates selection of the optimum aperture angle. A patented controlier permits the diaphragm to be
adjusted in 342 steps between 0.1° and 3°. Here the aperture angle follows the equation

ai= 0.1 - 1.01 degrees
with i = number of steps.

Using a second variable slit diaphragm as scattered radiation diaphragm (Fig. 3-9.2) provides op-
timum scattered radiation suppression, in particular in the range of small angles, and facilitates
automatic measurements from 28 = 0.3°%o larger angles, always ensuring a maximum sampile ir-
radiation.

Apart from a selective adjustment of a specific diaphragm-width, a microprocessor control com-
mand can be used for creating a sinusoidal forced coupling between angle of incidence and dia-
phragm width. This means that the same sample length of 6.6 or 20 mm is irradiated at any

angle of incidence.

3.3.7 Divergence Diaphragm Next to the Sample

For measuring small surfaces, we recommend installing the divergence diaphragm next to the
sample (Fig. 3-7.5) to the tube holder flange. The radiation height is delimited by slit diaphragms
set to a width of 0.25 mm. This width may be increased up to 0.8 mm. Two pulling and two
pressing screws are used for aligning the divergence diaphragm which bears the slit and lies
next to the sample to the beam center. A pinhole diaphragm of 5 mm diameter may be used in-
stead of the slit diaphragm in order to delimit the irradiated sample height to approximately 5
mm. Two different versions of the divergence diaphragm next to the sample are provided: one
for the 401 mm and one for the 500 mm measuiring circle (texture).

3.3.8  Scattered-Radiation Diaphragm Next to the Sample

The scattered-radiation diaphragm next to the sample (Fig. 3-6.4) is a simple aid for measuring
in the range of small angles, in particular when a position sensitive detector is used. This dia-
phragm is fixed to the tube holder flange and screens out scattered radiation of the primary
radiation beam.
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The distance between the diaphragm edge and the sample sur-
face can be adjusted. The distance between diaphragm edge
and sample center can be adjusted for measurements upto a
higher angular range (Fig. 3-11).

e R R

Fig. 3-11 Scattered-radiation diaphragm next to the sample

3.3.9 KB Filter

Radiation |Fiter |Tick. A KB fiter may be used for suppressing the characteristi
(Ko, KB) |material |ness K3 radiation.

Cu Ni 12 ym  Table 3-2 lists the various filter values used for attenuating the
#™ KB line intensity to 1% of the intensity of the Ka doublet. The Ka

Cr v 10 um  jine intensity is thus attenuated to a value between half and two
Fe Mn * 10 pm  thirds of the original value.

Co Fe 10 um

Mo Zr {65 um  Table3-2 KB fiter

* Manganese in compound

(150 wm thickness)

3.3.10 Absorber
1

2 One or two Cu absorbers of 0.1 mm thick-
\ ness may be inserted into a slit diaphragm
N ; ‘ in order to delimit the pulse rate at the de-

i 1

‘tector during adjustment (to 10° pulses/sec-
ond for a scintillation counter, for example).

The Cu absorber can be inserted in any
plug-in diaphragm of the aperture or detec-

w tor diaphragm holder.

Piate (1) and clasp (2) are inserted in the

slot of the plug-in diaphragm, as shown in
Fig. 3-12.

1 Plate 2 Clasp
Fig. 3-12 Plug-in diaphragm with Cu absorber
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3.4  Sample Changer

The sample changer (Fig. 3-1.4) is adjusted in the factory such that the goniometer rotary axis is
on the sample surface. Together with a play compensating washer (1) it is mounted on the
sample changer ring (Fig. 3-2.1) and accepts the sample to be examined. The play compensa-
ting washer permits sample changer replacement without play and thus ensures reproducibility.
Tightening the play compensating screw (2) reduces the fit play between play compensating

washer and sample changer ring to zero. Once the play compensating washer (1) has been
tightened to the goniometer, the play compensatmg screw should be loosened and only re-
tightened slightly (see Section 8.8). :

Caution: The play compensating screw (2) may not be trghtened once the equment has been
removed. ,

3.4.1 Standard Sample Changer

A pressure unit (3) with quick-release lock presses the sample in the standard sample changer
(Fig. 3-13) against the stop screw, which can be adjusted without play. The three stop screws (5)
are factory-adjusted and secured. The screw (6) may be carefully tightened and adjusted
without play.

Play compensating washer
Play compensating screw
Pressure unit

Stop screws, factory-adjusted
Stop screw

Screw

Bracket

Front stop bracket

Fig.3-13 Standard sample changer

W ~NO O WN -

Samples up to a thickness of 20 mm may be inserted. An insertion aid (Fig. 3-14 1) is available
for samples of 50 x 50 mm and with 50 or 60 mm dlameter

The swivel disk (Fig. 3-14.2) permits unshaped samples to be held tight. It may be removed from
the pressure pin (Fig. 3-14.3) and replaced by a sample-specific disk shape.
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1 Insertion aid 3 Pressure pin
2 Pressure disk 4 Pressure unit

Fig. 3-14 Insertion aid and pressure unit

Setting the pressure unit (Fig. 3-14.4) to the lower position enables alignment of large and
uneven samples to the goniometer center using the fourth stop screw (Fig. 3-13.5). The insertion
aid must be removed in this case.

The front stop bracket (Fig. 3-13.8 and 3-15 1) permits large-surface insertion of samples; angle
26 is then limited to 150.

1. Front stop bracket
2 Pressure unit

Fig. 3-15 Standard sample changer with front stop bracket

Bracket (Fig. 3-13.7) and front stop bracket (Fig. 3-13.8 and 3-1 5.1) may be removed and re-in-
stalled in a reproducible manner.
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Fig. 3-16 shows the two possible installations for the standard sample changer.

Standard sample changer
(basic equipment)

Preferably for samples:
50 dia, 60 dia, 50 x 50
max. 20 thick

Measuring range
26 = 0..168°

N

Bracket
(optional)

Preferabty for big samples;
max. 20 thick

Measuring range
20 up 1o 150°

Measuring: level

Fig. 3-16 Standard sample changer mounts
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Accessories: Sample holders for powder measurements, quartz sample for check measure-
ments, calibration slit for 0° adjustment and a silicon single crystal holder for examination of very
small samples (Fig. 3-17) are provided for use with the standard sample changer. These acces-
sories are also used with the general-purpose cup for the rotating and transmission sample chan-
gers (see Chapter 3.4.2).

Used with Application

 Standard sample changer

Powder
le hol b
Samgoe di: der _ N|_._| General-purpose cup for measurement

rotating sample changer

Standard sample changer T
Quartz sample .—| General-purpose cup for est
50dia rotating sample changer measurement
Standard sample changer
Calibration slit [ St huteng: IO _| General-purpose cup {with | 0°adjustment
50 dia, 38 long e ] dgaphragm cap 20°0° or
diaphragm ring +
! clamping ring 20°/0°%) for
: rotating sample changer
_ Silicon Standard sample changer Very small
sm%l:l;'z: tal General-purpose cup for samples
50 dia =*=] rotating sample changer

Fig. 3-17 Accessories for the standard sample changer
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3.4.2 Rotéting and Transmission Sample Changers

Instead of the standard sample changer, sample changers with stepper motor drive (Fig. 3-18)
may be used in one of two designs: rotating/transmission sample changer or 0° rotating sample
changer.

1 Drive motor
2 - Seating ring for sample cup

3 Sample cup

Fig. 3-18 Rotating/transmission
and 0° rotating sample
changer

The sample is inserted in a sample cup which is held by permanent magnets on a pivotable
seating ring. A spring in the cup lid presses the sample agalnst the cup diaphragm.

The sample cup’s design guarantees that the sample surface is in the cup seat level; different dia-
phragm thicknesses are thus not sngmﬁcant for the measuring result. Diaphragms of 42 mm dla-
meter are available.

The maximum sample thickness is 50'mm. Plastic centering« rings may be used for centering
small samples.

The maximum sample thickness for rotating sample holders is 40 mm and 4 mm for transmis-
sion sample holders.

3.4.2.1 Rotating/transmission Sample Changer

The requirements for preparation are drastically reduced if the sample changer is used as rota-
ting sample changer. Rotating the sample around its surface normal eliminates the influence of
particle size and orientation to a great extent.

The sample changer is used as a transmission sample changer if the crystallite orientation of
transmittable objects is to be obtained.

The sample may be rotated around its surface normal.
A scale ring with 15° division is applied to the rotary seat and to the sample cup.

In reflection measurements, measurement of a rotating sample is possible from 26 = 20°. If the
sample cup is still, measurement is possible from 20 = 0°. Transmission technique permits mea-
surement up to 26 = 120°. Rotational speed can be adjusted continuously between 15 and

120 rpm.

The angular positions can be selected in steps of 0.28°. Reference marks at 0° (mechanical)
permit electronic angle correction.
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3.4.2.2 0° Rotating Sample Changer

Compared with the rotating/transmission sample changer, the 0° rotating sample changer fea-
tures a sample holder contact surface which is offset by 6 mm from the goniometer center. The
measuring level remains in the goniometer center. With or without rotation, the 0° sample holder
permits measurements from 26 = 0°. Transmission measurements are not possible.

with general-purpose

Rotating/transmission
sample changer

Reference area =

1

]

with general-purpose

cup 1)

20 =3°

{depending on the
0° sample cup used)

rotating sample changer ~

with sample hoider 1) <N
20 20°

(with/without rotation) : Measuring level

t e

- Reference area

1) See "Sample holder™ L

[ N . ""'f'\ -

Fig. 3-19 Design of the rotating/transmission and the 0° rotating sample changer
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3.4.2.3 Accessories

A general-purpose cup permits measurement of samples up to 50 mm diameter and 40 mm
thickness (Fig. 3-20).

Small samples may be supported using an intermédiate ring in the general-purpose cup.

The accessories for the standard sample changer (sample holders, quartz sample, calibration
slit and silicon single crystal sample) may also be used with the general-purpose cup.

A transmission cup for samples of up to 50 mm diameter and 4 mm thickness is provided for
transmission measurements.

A sample holder (Fig. 3-21) which may be used at both sides permits measurements with rota-
ting samples from 20 = 0°. Powder samples can be inserted in one side, while samples of up to
50 mm diameter and 15 mm thickness can be accepted in the other side. A rupture joint permits
the sample holder to be broken easily in order to remove the thick sample. The sample holder
may be reused for thick samples.

Further accessories (Fig. 3-21) are sample holders for measuring fibres or threads which can be
used with the general-purpose cup or the’ transmnssnon cup. .

Used with Apbii_cation

General-purpose cup for

rotating sample changer Examination of

Holder » - fibres orthreads
S0 dia Transmission cup for
transmission sample changer
'
lnter?nediate _ .| General-purpose cup for Smaller samples
55 dgia rotating sample changer

Fig. 3-20 Accessories for the general-purpose and transmission cup
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343  Automatic Changer for 40 Samples

The automatic changer for 40 samples is particularly suitable for routine analysis of a large
number of samples. It facilitates automatic measurement of up to 40 samples in a linear magazi-
ne.

The sample changer (Fig. 3-22) consists of a support (1) and a deck (2) with the magazine (3).
Up to 40 special sample hoiders (see accessories) can be inserted in the linear magazine used.

The samples can be up to 5 mm thick
and may be rotated at 30 rpm from
. 20= 0° (Fig. 3-23).

Process-computer software is used to
- _control the changer via a microproces-
sor. o

- -Fig..3-22 Automatic changer for 40
' samples '

DAY

| _— Measuring level

20 = 0° (with/without rotation) for sample holder
50 mm x 50 mm, 3/5 mm thick

' — H l I Fig.3-23 Cross section of the sample changer for
i 40 samples
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Accessories: Sample holders for powder measurement and flux analysis, quartz sample, calibra-
tion slit and silicone single crystal sample (Fig. 3-24) are provided for the automatic changer for
40 samples for measurements from 26 = 0°. The analysis level is offset by 3 mm compared with
the measuring level.

Application
Sample holder ) Powder .
50x 50 - “—1] measurement -
Quartz sampie \ i | Test o
50 x50 measurement
Calibration slit . o édjunment i k
50 x 50 '
: [}
_ Silicon Very small
single crystal \ - .=} samples
sample
50 x50
Sampie holder Flux analysis
50x50. N =

Fig. 3-24 Accessories for the changer for 40 samples




B3476138/1

3.5 Detector
3.5.1 Scintillation Counter

1 -~ g-pin'connector (voltage supply for
the pre-amplifier)
2 Signal line BNC connector
3 High-voltage supply MHV connector
(red ring)
4 Removable cover
5 Socket for inserting the sclntlllatlon
- counter into.the detector holder
6 'Radiation inlet window

Fig. 3-25 Scintillation counter

Normally, a scintillation counter (Fig. 3-1.6 and 3-25) which enables X-ray measurement in the
wavelength range between 0.05 and 0.3 nm is used as a detector (Flg 3-26).

100

8
]

2
L

3
2 \
E 40 \
H \
S \
20 \
N
0 | N
Mo As Cu MnlVTilCaKi. [S P Si
i | Cr |
005 01 02 05nm
Fig. 3-26 Quantum yield of the scintillation

‘counter

3-23
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3.5.2 P?oportional Counter

The type E proportional counter (Figs. 3-27 and 3-28) may also be used for measuring low-
energy X-rays with a wavelength between 0.1 and 0.3 nm. In contrast to the scintillation counter

which has a virtually unlimited service life, the proportional counter shows aging phenomena
from approximately 10 pulses.

The proportional counter requires a pre-amplifier (Fig. 3-29) which is plugged onto the counter.

1 Protective sleeve on the coaxial connector for
the pre-amplifier .

Counter body

Radiation inlet window

Socket

Protective sleeve on the counter filler nozzle

Fig. 3-27 Type E proportional counter

O WN

100
% |
i
80 -
) Py
60 I/I \\'
- /|
2 7
5 40 // s\
g / \
S / \
20 /: \
P /]
0o [T As G Wi T
i 1 Lr
005 01 02 05 nm Fig. 3-28 Quantum yield of the type E proportional

Wavelength 7 counter

1 9-pin connector (voltage supply for
the pre-ampilifier)

2 High-voltage supply MHV connector
{red ring)

3 Signal line BNC connector

Fig. 3-29 Charge-sensitive pre-amplifier
for the proportional counter
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3.5.3 Si(Li) Semiconductor Detector

Fig. 3-30 Si(Li) semiconductor detécto'r with Peltier cooling

A Si(Li) semiconductor detector w:th Peltier coohng can be set up (Flg 3-30) using the standard
detector diaphragm holder (see Chapter 3.3.2).

The Si(Li) semiconductor detector is an X-ray detector with a htgh energy resolutnon Itis surtab-
le for X-ray diffractometers and a wavelength range between 0.05 and 0.3 nm (Fig. 3-31).

60

40

20

0

‘ I 1 1 i ¥ ] ¥ I |}
OISI 10| 15 20 25 30 35 40 45 50 keV
0,23 0,15 0,1 nm
Cr-Ka Cu-Ka Mo-Ka

Fig. 3-31 Quantum vield of a typical Si(Li) semiconductor
detector (3 mm detector thickness; 25 pm be-
ryllium window thickness)

In contrast to a conventional dispersive diffraction arrangement this detector permits an energy-
dispersive diffraction arrangement where sample and detector remain stationary. An X-ray
source with continuous radiation is used as excitation.

3-25
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3.5.4 Po_sition Sensitive Detector

The position sensitive detector (Fig. 3-32) is a special flow counter which detects all reflections
within a specific angular range. The angular positions of the detected reflections are determined
from the X-ray quanta impact points.

Radiation inlet window
Signal line

High voltage connector
Pre-amplifier connector
Gas connector

O bWN -

Fig. 3-32 Position sensitive detector

The position sensitive detector is especially suitable for stress measurements, tracking of phase
transformations and quick recording of voluminous diffraction patterns.

The position sensitive detector is available in two different versions: with a metal or a quartz
counter tube wire. The service life of the metal wire is 100 times greater than that of the quartz
wire; the quartz wire has a better position resolution.

The position sensitive detector is suitable for measuring in a wavelength range between 0.05 and
0.5 nm (Fig. 3-33).

100
%

10 7

92| 03 ¢4 o5 08 Fig. 3-33 Quantum yield of the po-

Mo Cu Co Cr sition sensitive detector
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3.6 Measuring and Control Electronics
3.6.1 Control Unit

The control unit (Fig. 3-34) is a subrack which accepts the whole measuring position electronics
(see overall circuit diagram, C79298-A3160-X1-*-12).

The subrack is in the lower right-hand part of the cabmet and may be accessed from the front
after a cover has been removed.

The control unit consists of the following elements, which are lnterconnected in wnre-wrap techni-
que on the rear of the subrack:

10

1

1 Power supply unit 9 Window control

2 Controller 10. Measuring electronics 1

3 CPU 11 Measuring electronics 2
4 Control electronics 1 ‘ ~ 12 Stepper motor control 1

5 Control electronics 2 13 Stepper motor control 2
6 Goniometer drive circuit 1 14 Sample changer control
7 Goniometer drive circuit 2 15 Triac control

8 Interface '

Fig. 3-3¢ Control unit

3.6.1.1 Power Supply Unit (C79298-A3157-A1-*:11)

The control unit power supply is in the left-hand side of the subrack It provides all d. c.andac.
voltages required in the electronics.

—

3-27 ,
3
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Mains connection

The X350 appliance plug is at the front of the subrack.

Mains voltage 220 VAC + 15 %, 50/60 Hz
Maximum current con- 1A (N = 220VA)
sumption

A mains cable (Order no. W79079-N2025-A3) connects the X350 appliance plug with the X3
mains socket in the cabinet.

Ct. circuit diagrams C79298-A3136-A101-*-11 and C79298-A3160-X1-*-12.

Mains fuse In the upper part of the X350 plug, may be accessed using a
screwdriver;
F7: 1.6 Atime-lag
F8:1.6 Atime-ag

Service note A fuse (or fuses) may be defective if there is no control lamp ON
on the controller module (079458-L2234-89) when the device is
switched on. ‘

+ 60 V output voltage ;

This voltage feeds the power amplifier of the goniometer stepper motors.

Check *~ +60V on interface module (C79458-L2234-B5)

Pilot lamp “+60 V" on controller module (C79458-12234-B9)

No fuse o ' ‘

+5 V output voltage

Power supply for the logic elements on all modules; generated from +11V in the controller
C79458-12234-B9.

Pilot lamp “+5V"on controller modme‘ (C79458-L2234-89)
F1 fuse 6.3 A semi-delay, on interface module (C79458-L.2234-B5)
+24V output voltage

Power supply for all stepper motors except circle 1 and 2, automatic changer for 40 samples de-
tector high voltage 1 and 2, window control.

Check +24 V on interface module (C79458-12234-B5)

Pilot lamp “+24 V" on controller module (C79458-1.2234-B9)

F5 fuse 6.3 A semi-delay, on interface module (C79458-1.2234-B5)
+ 12V output voltage

Power supply for analog elements, impulse amplifier, V.24 computer interface; generated from
17 V AC on the controller module (C79458—L2234-BQ)

Pilot lamp “+12 V" on controller module (C79458-1.2234-B9)
F2 fuse ' 1.6 A semi-delay, on interface module (C79458-1.2234-B5)
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~12 V output Avoltage

Power supply for analog elements, impulse amplifier, V.24 computer interface; generated from
17 V AC on the controller module (C79458-1.2234-B9).

Pilot lamp “~12 V" on controller module (C79458-1.2234-B9)
F3 fuse : 1.6 A semi-delay, on interface module (C79458-L.2234-B5)

24V AC output voltage

Power supply for all a.c. motors.

Check 24V AC on interface module (C79458-L2234-B5)

Pilot lamp “24 V AC” on controller module (C79458-1.2234-B9)

Fa4 fuse 1.6 A quick-acting, on interface module (C79458-12234-B5)

+ 300-V output voltage

Power supply for the window magnet.

Check +300 V on window control module (C79458-1.2234-B4)

Pitot lamp “+300 V” on controller module (C79458-1.2234-Bg)

F6 fuse : 0.032 A semi-delay, on window control module (C79458-L2234-B4)

3.6.1.2 Control Module (C79458-L2234-B9)

The module has the following functions:

- Generating a stabilized +5 V supply from +11 V; adjustable via R7 at the front panel usinga
screwdriver (not marked); factory setting: U = +5.1 Vforl = 4A.

- Generating a stabilized + 12 V supply from 17 VAC.
- Generating a stabilized —12 V supply from 17 V AC. :
- Front panel pilot lamps for: +5V, +12V,-12V, +24V, 24 VAC, +300V, +60 V.

3.6.1.3 CPU Module (C79458-L2234-B1)

The module has the following functions:

- 8032 microprocessor with 64 K PROM and 8 K RAM (battery-backed), interrupt control.
- Serial interface (V.24 and TTY) for connecting a computer (X53).

- Serial interface for connecting the operator panel, C79298-A3157-B4 (X54).

- Serial interface for connecting a display (X55).

- Generating the control signals for goniometer circuit 1.

- Generating the control signals for goniometer circuit 2.

- Control signals for follow-up operation of the position sensitive detector.

- Control of aD5000 bus system which allows connecting the control electronics 1 and 2.
- +5-V voltage monitoring.
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Program selector switch \

81 = open/closed Without/with serial interface X56 to generator
S2 = sense of rotation Circle 1

S$3 = sense of rotation Circle 1

S$4 = open/closed Backup battery on/off

éonnector pin assignment (see C79458-1.2234-B1-*-11, sheet 15) 1)
X53 Computer connection

X54 Operator panel (red dot), C79298-A3157-B4

X585 Display

X56 Generator remote control via serial interface (not implemehted)
X57 Position sensitive detector

R11 potentiometer
Factory setting: Mains-dependent RAM supply changeover at
U<49vV

G2 backup battery (C79458-1.212-B5)

If the mains connection is switched off, the backup battery lasts for approximately 2 years and
should be replaced within this time. The installation date should be written on a label at the rear
of the control unit front panel.

The device configuration must be re-entered after the battery has been replaced.

Test connector
Closed in normal operation: X58, X59, X60
Open in normal operation: X61

Program memory EPROM The program memory EPROM is installed in location D2.
Standard equipment: $79610-G18-A200.
If an Euler’s cradle is used (phi, chi, X, y): $79610-G17-AS00.
Caution: Note orientation when inserting the EPROM. The side
mark of the EPROM must match the print on the board. '

1) Not part of this manual.
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3.6.1.4 Control Electronics 1 (C79458-.2234-B2)

The control electronics 1 is connected with the CPU via the D5000 bus system. It monitors and

controls the following modules:

— Module “Measuring Electronics 1” (C79458-1.2234-B3)
- Module “Window Control” (C79458-2234-B4)

- Module “Interface” (C79458-1L2234-B5)

- Module “Stepper Motor Controf 17 (C79458-L2234-B6)

Program selector switch
S1
S2
S3
S4
S5
S6

0°mark polarity changeover of circle 3
360°mark polarity changeover of circle 3
0°mark polarity changeover of circle 4
360° mark polarity chahgeover of circle 4
Sense of rotation of circle 4

Sense of rotation of circle 3

Connector pin assignment (see C7§458-L2234-Bé-*-1 1, sheet 15) 1)

X33

X34

Potentiometers
R106

R120

R126

R109

1) Not part of this manual.

External binary input 1: 8 bits
External binary output 1: 8 bits )
External command “tube window open”

Analog mean value for the KOMPENSOGRAPH

Setting the maximum output voltage at X34;
Factory setting: Umax = 1V

Setting the offset voltage for the lower discriminator limit of the
measuring electronics 1; Factory setting:

selectionU = 0.00 V,

U (X31, b28): -0.01 V

Setting the offset voltage for the window width of the discrimina-
tor of measuring electronics 1; Factory setting:

selectionU = 0.00V,

TP4 test point: -0.01 V.

Setting the upper fimit of the discriminator of the measuring elec-
tronics 1; Factory setting: '
lower limit selection U = 4.99 V,

‘window width selection U = 0.00 V;

U | (X31,b30, - JU] (X31), b28) = 0.01V
(negative voltages)
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TP3 reference voltage
U(REF) = -4.87t0-495V

3.6.1.8 Control Electronics 2 (C79458-1L2234-B2)

The control electronics 2 is connected with the CPU via the D5000 bus system. It monitors and
controls the following modules:

- Module “Measuring Electronics 2” (C79458-L.2234-B3)
- Module “Stepper Motor Control 2” (C79458-1.2234-B6)
- Module “Sample Changer Control” (C79458-L2234-B8)

Program selector switch

S1 Fine mark polarity changeover of circle 5
S2 Coarse mark polarity changeover of circle 5
S3 Fine mark polarity changeover of circle 6
S4 Coarse mark polarity changeover of circle 6
S5 Sense of rotation of circle 6

S6 ' Sense of rotation of circle 5

Connector pin assignment (see C79458-L.2234-B2-*-11, sheet 15) 1)

X43 External binary input 2: 8 bits
External binary output 2: 8 bits

X44 Analog output (not used)

Potentiometers

R106 ‘Setting the maximum output voltage at X44; factory setting:
Umax =1V
R120 Setting the offset voltage for the lower discriminator limit of the

measuring electronics 2; Factory setting:
selectionU = 0.00V,
U (X41, b28):-0.01V

R126 Setting the offset voltage for the window width of the discrimina-
tor of measuring electronics 2; Factory settmg
selectionU = 0.00V,
TP4 test point: - 0.01V

R109 Setting the upper limit of the discriminator of the measuring elec-
tronics 2; Factory setting:
* lower limit selection U = 4.99 V,
window width selection U = 0.00 V;
U} (X41,b30, - |U] (X41, b28) = 0.01V
(negative voltages)

1) Not part of this manual.
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TP3 reference voltage
U(REF) = -4.87Vto —-495V

3.6.1.6 Goniometer Drive Circle 1 (C79451-Z1188-U1)

The circle 1 stepper motor of the goniometer drive hasa resolution of 200 full steps per revolu-
tion. The ratio of the worm gear between motor and circle 1 isU = 360 : 1 (1° worm). This re-
sults in a goniometer angle of 26 = 0.005° per full step for circle 1.

An angular resolution of 28 = 0.001°can be achieved if the stepper motor is operated in micro-
step mode. Each full step of the motor is then subdivided into five sub-steps. This can be
achieved by applying intermediate current values to both motor windings instead of the maxi-
mum current for full step operation. These intermediate current values change from clock pulse
to clock pulse up to the maximum value for full step operation according to'a sine function.

The goniometer drive circle 1 consists of a logic section and a power section which drives the
stepper motor of circle 1 in the goniometer.

Logic section

The logic section receives clock pulses and signals for selecting the sense of rotation and the
mode from the CPU module (C79458-L2234-B1). it generates the bit patterns and analog current
setpoint values required for the power section control.

Power section

The power section consists of two bridge amplifiers, each impressing a controllable constant cur-
rent to a stepper motor winding. The current control operates in chopper mode. The pulse width
controlled switched-mode current controller uses the motor winding inductivity as storage induc-

tivity.

Potentiometers on the module front panel
Factory setting: Motion Imax = 3.6A
Stop lmax = 1.8A

LED indicators on the module front panel
Four red LEDs indicate the bit pattern of the power amplifier control signals.
The yellow LED is ON if a short-circuit or overtemperature condition has occurred on the module.

3.6.1.7 Goniometer Drive Circle 2 (C79451-Z1188-U1)

The stepper motor of goniometer drive circle 2 is fed by the module “Goniometer Drive Circle 2”.
Function and programming are identical to circle 1.
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3.6.1.8 Interface Module (C79458-L2234-B5)

The interface module has three different functions:

X242 goniometer interface, yellow dot

The goniometer connects to the X242 connector. Therefore the leads from the motor output am-
plifiers to the motor windings run via the module. The module also contains filter circuits which
pass on the status information from the goniometer to the control electronics 1.

Diaphragm changer (X243)
The DETS diaphragm changer (C79298-A3158-B18) connects to the X243 connector.

The diaphragm changer magnet control and a receiver circuit for diaphragm changer status mes-
sages are also contained on the module.

Fuses

The module contains five fuses. The associated pilot lamp on the controller module (C79458-
L2234-B9) lights up if a fuse is defective.

F1 = 6.3 A/ 250 V semi-delay: protecting +5V
F2 = 1.6 A/ 250V semi-delay: protecting +12V
F3 = 1.6 A/ 250 V semi-delay: protecting -12 V
F4 = 1.6 A/ 250 V semi-delay: protecting 24 V AC
F5 = 6.3 A/ 250 V semi-delay: protecting +24 V
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3.6.1.9 Window Control (C79458-12234-B4)

The window control module has three different functions:

Closing delay

This circuit contains the R46 NTG thermistor which is used as closing delay for the T1 power
supply transformer (see C79298-A3157-A1-*-11).

Synchronous motor

Physical components with a 24 V a.c. synchronous motor, such as “translation” may be connec-
ted to the X253 connector of the module (see C79298-A3160-X1-*-12). The function is triggered
via “control electronics 1.

Window control

The cable from the radiation protection box (code: X252, blue dot) connects to the $252 connec-
tor of the module.

The module contains the electronic circuitry for
- the shutdown circuit (see Chapter 4.2.3).
- the tube window (see Chapter 4.3).

- monitoring and controlling the E604 (X-ray ON) and E605 (wmdow open) alarm lamps (see
Chapter 4.2.4).

These elements are monitored and controlled via the control electromcs 1 module.

3.6.1.10 Measurmg Electronics 1 (C79458-L2234-Bs)

This modules feeds detector 1 with the required supply voltages +12V, -12 V and detector
high voltage. It receives, differentiates and amplifies the measuring pulses from the detector pre-
amplifier. The amplified pulses are fed to a window discriminator which only accepts pulses of a
certain amplitude. These pulses are then transformed into “standardized pulses”.

Measuring electronics 1 corresponds with control electronics 1. It receives the analog setpoint
value for the detector high voltage, the analog value of the upper and lower discriminator limit
and the amplifier selection from there.

The control electronics module 1 also contains the associated timer/counter which accumulates
the standardized pulses.

Detector high volitage

The detector high voltage is generated out of +24 V via a switched-mode controller with voltage
multiplier. The N5 controller amplifier receives the analog setpoint and actual values and triggers
the V12 transistor used as variable series resistance.

Three different events stop the clock generator and attenuate the detector high voltage:

3-35
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- Command input “detector high voltage 0 V”: the binary signal HVEIN-N = high switches off
the clock pulses; the detector high voltage becomes zeto.

- The current limiting circuit in the detector high voltage stage has responded at| > 1 mA.

~ The high voltage monitoring circuit in the detector high voltage stage has responded at
>1300V (S1 switch = open).

An LED indicator on the module front panel is ON when the detector high voltage is OK.

Potentiometers (factory settings)

R13

Re9

R17

R70
R69

S1 switch

With setpoint value U = +10.000 V: detector high voltage U =
2048V '

The LED indicator is OFF if the contro! voltage is at its maximum

The high voltage limiting circuit responds for increasing detector
high voltage at U > 1500 V

Offset for lower discriminator limit: U = —-0.01 V

Offset for upper discriminator limit: U = -0.01V

S1 = open: high voltage limit for scintiliation counter.

Impulse amplifier: the measuring puises (X15) from the detector pre-amplifier are differentiated
at C40, R60 and amplified in N7. The gain can be selected in three levels by the control electron-

ics 1.
Gain: 100, 50, 33.

Connector pin assignment (see C79458-L.2234-B3-*-11) )

X13
X14
X15

1) Not part of this manual.

Detector high voltage U = 010 2047 V
+12V, -12V for pre-amplifier
impulse input
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3.6.1.11 Measuring Electronics 2 (C79458-L.2234-B3)

Measuring electronics 2 is identical to measuring electronies 1.

it feeds detector 2 with the required supply voltages and receives the measuring pulses from
there. Measuring electronics 2 corresponds with control electronics 2.

3.6.1.12 Stepper Motor Control 1 (C79458-L.2234-B6)

Two physical components with stepper motor drive (two-phase stepper motor) can be con-
nected to the stepper motor control 1. The module corresponds with the control electronics 1,
i.e. it receives clock pulses and information regarding the sense of rotation and the mode
selected from the control electronics 1 module and transmits status data of the physical com-
ponents to this module. The two windings of the two-phase stepper motors are in the diagonal of
bridge amplifiers which provide constant current supply according to the bipolar constant cur-
rent chopper technique. ‘

Two status data items and two limit switch states can be received and conditioned for each -
physical element.

X233 connector (see C79458-L2234-B6-*-11) 1) |

Connection of the physical element with the system code “circuit 3".
Alternatives: |

- Euler’s cradle circuit x

- Variable diaphragm 1, divergence slit, DIVS

X232 connector (see C79458-12234-B6-*-11) )
Connection of the physical element with the system code “circuit 4”.

Alternatives:

- Euler's cradle circuit

- Rotating sample changer

Switch programming N

S1, S2 = closed/open Current circle4 = 1 A/0.06 A

$3, S4 = closed/open Current circle 3 = 1 A/0.06 A

S5 =2 Factory setting: half step mode for circles 3 and 4
86 = open Factory setting: no external synchronization

$7, S8 = closed/open Without/with fimit switch circle 3

89, 810 = closed/open Without/with limit switch circle 4

1)  Not part of this manual.
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3.6.1.13 Stepper Motor Control 2 (C79458-1.2234-B6)

The stepper motor control 2 is identical to the stepper motor control 1, and corresponds with the
control electronics 2.

X223 connector (see C79458-L2234-B6-*-11) )
Connection of the physical element with the system code “circuit 5.
Alternatives:

- Euler’s cradie “translation x”
- Variable diaphragm 2, anti-scatter slit, ASCS

X222 connector (see C79458-1.2234-B6-*-11) ')
Connection of the physical element with the system code:
Euler’s cradle “translation y”.

3.6.1.14 Sample Changer Control (C79458-L2234-B8)

The sample changer control is used for controlling the automatic sample changer for 40
samples. It provides status information and receives control commands from the control elec-
tronics 2.

X212 connector (see C79458-L2234-B8-*-11) )

The status information from the sample changer is received via the X212 connector, filtered,
transferred to the control electronics 2 and used for interiocking the motor logic of the module.

X213 connector (see C79458-L2234-B8-*-11) )

The four sample changer motors connect to the X213 connector. The associated power-factor
correction capacitors are on the module.

Program selector switch
$1 = open/closed 50/60 Hz
Set the switch to line frequency when the diffractometer is installed.

1) Not part of this manual.
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3.6.1.15 Triac Control (C79298-A31 17-B41)

Triac control and sample changer control together control the automatic sample changer for 40
samples. ;

The triac control contains the four triacs used for switching the four motors.

When the mains voltage is switched on, the 24 VAC voltage for the motors is switched on via
the K1 relay contact after a time delay.

3.6.2 Terminal (C79298-A3157-B4)

The terminal enables installation and service work to be performed at the diffractometer measu-
ring position, independently from the computer.

The terminal features a display with four lines and a keyboard, which permits status information
display and control of each physical element of the measuring position..

The terminal is designed as a drawer in the top right of the cabinet, below the radiation protec-
tion box. An integrated microprocessor controls display and keyboard and corresponds with the
CPU C79458-L.2234-B1 via a serial interface. The connecting cable of the terminal is connected
1o the X54 connector (red dot) on the CPU module.

Incorrect input and alarms are signalled by an audible indicator.

Three indicator lamps at the terminal front provide status information for the whole system, even
when the drawer is pushed in:

- Green “READY” lamp:
This lamp is ON if the system is operational and the logic supply voltage U > 4.9 V and the
CPU watchdog signals proper software execution.

- Red “ALARM” lamp:
This lamp indicates an alarm status of the system (together with an audible alarm).

- Yellow “BUSY” lamp:
This lamp indicates that a measurement is in progress

The display contrast may be adjusted using the R20 potentlometer onthe C79458-1.2234-B12
module. it may only be set using a non-conductive screwdriver as the potentiometer wiper may
be connected to +5 V (potential danger of a shori-circuit to earth).
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3.6.3 Computer Interface

A V.24 and a TTY current interface are provided for connecting a computer at the X53 connec-
tor. The various computer connections possible are shown in the assignment plan C79298-
A3160-X1-*-17.

- V.24 interface without qualifiers RTS, CTS, DSR, DTR
X853 (2) TXD...RXD, computer (normally pin 3)
X583 (2) RXD...TXD, computer (normaily pin 2)
X53 (7) earth..earth, computer (normally pin 7)
X53 (1) zero..zero, computer (normally pin 1)

The qualifier connections are not connected.

- V.24 interface with qualifiers RTS, CTS, DSR, DTR
X53 (5) CTS...DTR or RTS computer
X53 (20) DTR...CTS computer

-~ TTY interface

The constant current for transmission and reception may either be drained from the compu-
ter or from the D 5000 controller. See C79298-A3160-X1-*-17.

3.6.4 Limit Switch

A limit switch system prevents the controller from driving the diffractometer co-ordinates to me-
chanically illegal values.

Circles 1 and 2 (9/20)
Both circles have a common axis.

The mounts of both circles may therefore travel against each other or against external fixed ele-
ments. This is prevented by a system of limit switches at the mounts and by the 2 range limit
switch which is actuated via adjustable cams. The associated cables are connected to the
colored pairs of sockets at the goniometer side. Unused sockets must be jumpered as an open
circuit feigns a malfunction.

If, despite these measures, one of the circles still travels against an obstacle, the drive presses
the worm out of its engagement and actuates an internal limit switch. All these switches are con-
nected in series and have the same effect.

Both goniometer drives stop immediately.
The controller changes to coarse angle state; the diagnosis display shows F200 DO = 1.

The limit switch position can only be left by entering the “Tuning” command using the terminal.
Only the inverse travel direction is permitted for the circle(s) (1; 2; 1 and 2 coupled) which move
when the limit switch responds. All other travel commands are illegal and are therefore rejected.

If the goniometer leaves the limit switch, F200 D0 = 0 and the goniometer can be controlled ina
normal manner.
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Circles 3 to 6 (Euler’s cradle; x, y)

The co-ordinates 3 to 6 are orthogonal; the limit switches are assigned to the individual circles. If
one of the limit switches for the co-ordinates 3 to 6 responds, all circles stop and assume coarse
angle status.

The common reaction shows F200 D1 = 1; F049 and F088 indicate the states of the individual
switches.

The limit switch position can only be left by entering the “Tuning” command using the terminal.
Only the inverse travel direction is permitted for the circle which moves when the limit switch re-
sponds and to which the activated limit switch is allocated.

If a limit switch responds without a motor being active (e.g. during installation, due to a broken
wire or a missing jumper at the goniometer), all travel commands of the respective groups 1, 2
or 3 to 6 are rejected. The malfunction must be eliminated manually.

In order to locate the activated limit switch of circle 1 and 2, jumper the four pairs of sockets at
the goniometer and observe F200 DO. When DO becomes 0, then the triggering limit switch was
connected to the pair of sockets. This delimitation is normally sufficient for detecting the trigger-
ing limit switch. If the limit switch cannot be mechanically released, then the system must be
jumpered and travelled backwards.

The following table indicates the direction of motion.

Goniometer type 6/20 o/e

Circle no. 1 2‘ 1 2

Circle outer inner inner ; outer

Angle 29 6, » emission angle |angle of incidence
Mounts detector sample changer |detector tube

NIEE] Sl el ool a il e
AE]D> [dohis gk [ceoiee oo

q = selected direction key

If jJumpering the pairs of sockets proves unsuccessful, either one of the internal limit switches
has responded or the cable connections are defective.
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4 Protection Against Radiation

Radiation protection box and tube stand provide the radiation screening measures for the

D 5000 measuring position. Controller and monitoring circuits ensure that one screen is always
closed and radiation-proof when the X-ray generator is switched on. Alam lamps indicate when
the X-ray generator is switched on (“X-ray ON") and the tube window is open (“shutter open”).
The alarm lamps are monitored to check that they are functioning properly.

The D 5000 diffractomneter is approved as a fully protected device and has been tested. The ap-
proval applies to the configurations and operating values recorded in the certificate
BW/360/90/R. Observation of the installation gmdelme C79298-A3128-A1 0-*-28 is part of the
configuration.

If other configurations or operating modes are used or if radiation protection components are re-
moved or modified, the approval is cancelled and 3 of the X-ray decree on the licensed opera-
tion of X-ray equipment then appilies.

The safety functions may be eliminated via a keyswitch if required during calibration work in an
open beam path. in this case the approval as a fully protected device no longer applies.

The safety functions may not be eliminated in any way other than using the keyswitch.

The key for eliminating the safety functions must only be given to the person responsibie for ra-

diation protection measures and must be safely guarded by hlm or someone appointed by him.
Abuse of the key must be prevented.

Caution: Working with an unprotected dlffractemeter is dangefous Calibration work with an un-
protected unit may only be performed by perscnnel who are subject to personal dose mea-
surements and medical surveillance.

Only the lowest values for hlgh voltage and tube current may be used.
Use long calibration tools. Never hold your hand in the primary beam.

4.1 Radiation Protection Box

The radiation protection box encloses the measuring position, and is constructed of 2.5 mm iron
plate. It screens out scattered radiation from strongly scattering samples of any size even if the
aperture of the direct beam is only delimited by the holder of the aperture diaphragm.

The right-hand partition is coated with 2 mm lead and screens out the direct beam.

Additional direct beam screening measures-are required if the direct beam of a diffractometer
measuring position does not hit the right-hand side partition, such as in the case of the 6/8 dif-
fractometer.

An effective radiation protection thus requires that all items specified in the instaliation guide-
lines C79298-A3128-A10-*-28 are installed. '

The left-hand partition and the front door may be opened for installation and adjustment work.
The maximum length of a side is reduced to 86 cm if the top unit is removed. The diffractometer
measuring position is accessed for operation through the lead glass door. These parts of the ra-
diation protection box are monitored. ,

No further parts may be removed.
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4.2 'i'ube Stand

The tube stand is an essential part of the radiation protection facilities. it has an outlet window
for the working beam which can be closed with a 2.4 mm thick W/Cu shutter. Manipulation of
the shutter and the surrounding flange plate is not permitted. The SM701 switch in the tube
stand is only closed when the tube stand is installed properly. Only then can the shutter be ope-
ned. See Section 3.2.2.

43  X-ray Safety Circuit and Shutdown Circuit
(Overall diagram C79298-A31 60-X2- -12)

o X-ray safety circuit

The X-ray safety circult is an electric circuit of the X-ray generator which supplies earth potential
to a safety circuit of the X-ray generator. The safety circuit consists of a power supply, with the
negative side connected to earth and the positive pole which feeds the X-ray safety circuit via a
relay. The relay picks up and enables the high voltage when the circuit is earthed.

The X-ray safety circuit consists of a series connection of five partial functions:

If the X-ray safety circuit is closed, the radiation alarm lamp E603 (“X-ray ON") on the radia-
tion protection box indicates that the generator high voltage is switched on. The X-ray gener-
ator is switched off if the lamp is defective.

The switches S601 to S604 monitor correct installation of goniometer and right-hand parti-
tion of the radiation protection box. This monitoring function is also fully active during service
operation. It guarantees that the direct beam is directed on the right-hand partition and scree-
ned outby it.

The switches S605 to S612 monitor all other screening partmons of the radiation protection
box. In service operation they are shortened by the $618 switch. The partitions may thus be
removed for service work without switching off the X-ray generator.

The switches S613 and S614 in the radiation protection box are connected in parallel to the
switches SK701 and SK702 in the tube stand. The switches S613 and $614 open when the
lead glass door of the radiation protection box is opened. The switches SK701 and SK702
open when the tube window is opened. The switches connected in parallel guarantee that
the X-ray safety circuit is interrupted and the X-ray generator switched off when lead glass
door and tube window are open at the same time. For service purposes, this part of the X-
ray safety circuit may be shortened by the $618/1-service switch.

The rip cord connects the X-ray safety circuit to earth potential. It is used to monitor proper
installation of the high voltage cable.

o Shutdown circuit

The shutdown circuit is an electric circuit of the X-ray generator which supplies the safety circuit
of the X-ray generator via the K4 relay. The K4 relay is on the window control module in the con-
trol.unit. The X-ray generator does not generate high-voltage when the shutdown circuit is open.
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The shutdown circuit is opened and the X-ray generator switched off if the X-ray safety function
(i.e. lead glass door and tube window open simultaneously) fails. The window control in the con-
trol unit uses the S615 switch for monitoring the lead glass door. The SL701 switch in the tube
stand supplies the information that the tube window is open. The shutdown circuit fulfills the
task of a second independent X-ray safety circuit. This safety function is de-activated during ser-
vice operation.

The K4 relay can be switched off by a computer command. This enables the computer to switch
off the X-ray generator.

« Alarm lamp monitoring

E603 alarm lamp (“X-rays ON")

'é‘h? X-ray safety circuit is opened and the X-ray generator switched off if the E603 alarm lamp is
efective.

E604 alarm lamp (“X-rays ON")

The window control module in the control unit monitors the E604 alarm lamp.when the X-ray
generator high voltage is switched on. The shutdown circuit is opened when this lamp is defecti-
ve. If the S1 switch is open, a connected E604 lamp remains OFF even if the X-ray generator is
switched on.

E605 alarm lamp (“window open®)

The window control module in the control unit monitors the E605 alarm lamp when the tube
window in the tube stand is open. The shutdown circuit is opened when this lamp is defective.

The S2 switch on the window control module can be opened in systems without the E605 alarm
lamp in order to switch off the monitoring function. If the S2 switch is open, a connected E605
lamp remains OFF even if the tube window is open.

E701 and E702 alarm lamps on the tube stand

The U1 optocoupler is activated via the E701 and E702 alarm lamps and the SI701 contact if
the tube window is open. The connected fail safe circuit then switches on the holding current for
the window magnet. The holding current in the fail safe circuit is interrupted if one of the lamps
is defective. The tube window is closed again immediately after it has been opened briefly.
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5 Specifications
Weight

Cooling-water requirements
- Flowrate

- Water pressure

- Water temperature

Relative humidity

Goniometer
Measuring circle diameter .
Operating position

Angular range 6 and 2 8 (without
diffractometer mounts)

Step width

Angular range with standard mounts

- with fixed slit diaphragm

- with variable divergence diaphragm

- with varable divergence and
scattered-radiation diaphragm

Reproducibility of the angle setting
(6 and 26)

Absolute accuracy (6 and 26)
Central clearance in 8 ring
6/28 drive

Velocity

Scanning velocity

Rotating ring stress capacity
- Axial thrust .
- Torque perpending to axis

Tube stand

X-ray tube

Alignment

Emission angle
Radiation outlet window

630 kg

Min. 3.6 I/min
5to 8 bar
101025 °C

<80 %, no condensation

401 mm; optional 435, 500, 600 mm
Horizontal or vertical .
360°

0.001°

~100° < 20 < +168°

-100° < 26 = +160°
-100° < 20 < +154°

=+0.0005°

<+0.005°

155 mm diameter

Sepafately, via 2 stepper motors
Max. 1000 */min '
Max. 200 °/min

500 N
1000 Ncm

Type F...4KE (air-insulated)
Can be tilted and shifted in iongitudinal direction
Adjustable between 2°and 8°

Line focus for diffractometer; displaced by 90° for
squarefocus =~ >
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Diffractometer mounts

Aperture and scattered-radiation
diaphragms

Detector diaphragms
Collimator (Soller slit)
Filter

Applicable detectors

Standard sample changer

Max. sample size with stop bracket,
without angle restriction

Max. sample size with stop bracket for
symmetrical 6/26 operation

Fixed plug-in diaphragms or variable diaphragms

Fixed plug-in diaphragm and diaphragm changer
Primary and secondary: 2.3°
Plug-intype: V, Mn, Fe, Ni, Zr

Scintillation counter,

type E proportional counter,
position sensitive detector,
semiconductor detector

130 mm x 130 mm X 20 mm;
insertion aid for 50 mm x 50 mm, 50 mm and
60 mm diameter and other formats

130 mm x 250 mm X 20 mm;

can be adapted to various sample shapes:
insertion aid for 50 mm x 50 mm, 50 mm and
60 mm diameter and other formats

Rotating/transmission and 0° rotating sample changer

Rotational speed

Scanning velocity

Angle positioning

Sample size

Sampie thickness for refiection technique

Sample thickness for transmission
technique

Rotating/transmission sample changer

Angular range (26) in Reflection tech-
nique

- without sample rotation

- with sample rotation

Angular range (26) in transmission
technique

0° rotating sample changer

Angular range (26) with or without
sample rotation

15, 30, 60, 120 rpm
Max. 5400 °/min
0.28°/step

Max. 50 mm diameter
Max. 40 mm

Max. 4 mm

0°to 168°
20°to 168°

-100° to 120°

0°to 168°
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Measuring electronics

High-voitage generator

- High voltage. 0to 2047 V, selectable in steps of 1 V
Linear ampilifier

- Gain 33, 50, 100

Discriminator

-. Basis 0to 5V, selectable in steps of 19.6 mV
- Channel width 0to 5V, selectable in steps of 19.6 mV
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6 Terminal Operation

F“ig. 6-"1 Dra\)vér w:thtermmal

The terminal is used for the following tasks:

~ Display of actual values
- Support of device calibration
- Support of device service

6.1 Terminal Design

The terminal consists of an LCD display with 4 lines of 16 characters each and a keyboard. Most
keys have a second function.

First key assignment

The key functions inscribed on the keys are valid for the first key assignment.

Second key assignment

The key functions printed above the keys are valid for the second key assignment. The second
key assignment becomes active after the SHIFT key has been selected. Pressing the SHIFT key
only effects the next key selection.




0
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6.2 Key Assignment
6.2.1  First Key Assignment
The first key assignment consists of

- hexadecimal keys (0... F),

- specialkeys (., -3),

- function keys (RSTO, DEL, SHIFT, ENTER) and - -

- manual drive controt keys (TUNING, UP *), DOWN 3)).

RSTO (Restore)
The previous display is repeated.

DEL (Delete)

The last displayed character to have been entered is deleted. Key legend = triangle pointing to
the right

SHIFT

This key selects the second key assignment: the second assignment is available for the follow-
ing keystroke after the SHIFT key has been pressed.

ENTER
A parameter input is terminated.

TUNING

Enabling the manual drive control (tuning) which has been switched over to this mode by the
control word “manual control”. Manual control is only active as long as this key is depressed.
The selected drive starts only after the direction of motion has been entered using the “UP” or
“DOWN?” key.

UP, DOWN

Direction of motion and speed in the “TUNING” drive mode. Each keystroke in the same direc-
tion increases the speed of the selected drive from the initial speed of 1 pulse/s by a factor of 10
up to the highest possible start/stop speed. The speed is maintained when the direction of mo-
tion is reversed.

The drive is stopped and the manual control command cleared when the unit runs in a limit
switch allocated to the drive. Subsequently, only the last active drive can be travelled out of the
limit switch position. This can only be performed after it has been selected again and is only
possible in reverse direction.

If the selected drive has not be calibrated, the coarse angle (= full angular degrees of the pro-
grammed reference value) will be accepted as actual value when the reference is driven over in
positive direction.

Key legend = triangle pointing o the right.
Key legend = triangle pointing to the left.
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6.2.2 Second Key Assignment

Function:

- Drive control commands
- Input of device parameters
- Display parameterization

CIRCLE

Calibrates, positions and stops goniometer circles 1 to 4, and switches over to manual control
(= tuning). '

Entry:
<circlD>: < controlcommand > (, < targetangle >)

<circlD > integer value

circlD meaning
1 Circle 1
2 Circle 2
3 Circle 3 (Euler, x)
4 Circle 4 (Euler, ¢)
12 - {Circle 2, electronically linked with circle 1

With coupled circles, the following route results according to the diffractometer type for circle 2:

Diffractometer type | Circle 1 Circle 2 Route circle 2
/20 Detector circle | Sample circleja1/2
0/8 Detector circle | Tube circle | A1

A1 = route of circle 1

< controlcommand > : integer value
Control commands for circuits 1to 4:

controlcommand Meaning

0 Stop, without parameters.

1 Callibration, without parameters

2 Position, with parameters

3 Manual control (tuning), without parameters

Note: Control command 1 (calibration) is only accepted if at least the coarse angle (= full angu-
lar degrees) of the selected circle is known (angle display = coarse angle) and the drive has
not run in an allocated limit switch.

Circles 1 and 2 are always calibrated together.
The parameter <targetangle > is required for <controlcommand> = 2 (position).
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<targetanglé >: real value

This parameter specifies the target angle for the positioning command. The target value must be
inside the valid travel range since limit values of the entry are not checked.

The control command is only accepted if the selected circle has been calibrated (angle display
= coarse angle + fine angle) and the drive has not run in an allocated limit switch.

TRANS (Translation)

Calibrates linear drives X and Y, stops and switches over to manual control (= tuning).
Entry:

<transliD > : < controlcommand > (, <targetpos >)

<transliD > integer value

transliD |Meaning

1 Linear drive X
2 Linear drive Y

< controlcommand > : integer value

controlcommand | Meaning

o Stop drive; without parameters

1 Calibrate drive, without parameters

2 Position drive, with parameters

3 Manual control (tuning), without parameters

Note: Control command 1 (calibration) is only accepted if the drive has not run in an allocated
limit switch.
The parameter <targetangle > is required for <control-command> = 2 (position).

<targetangle>: real value

This parameter specifies the target angle for the positioning command. The target value must be
inside the valid travel range since the limit values of the entry are not checked. The control com-
mand is only accepted if the selected drive has been calibrated (angle display = coarse angle
+ fine angle) and has not run in an allocated limit switch.
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O/R (Oscillation/Rotation)
Switches sample oscillation or rotation with synchronous motor on and off.

Entry:
< controlcommand >

< controlcommand > : integer value

controlcommand | Meaning

0 Oscillation/rotation off
1 Oscillation/rotation on

ROT (Rotation sample changer)

Controls rotating/transmission sample changer with stepper motor
Entry:

< controlcommand > (, < parameter >)

< controlcommand > : integer value

controlcommand | Meaning

0 Stop drive, without parameters

1 Calibrate drive, without parameters

2 Position drive, with parameters

3 Manual control {tuning), without parameters
4 Rotate drive, with parameters

Control command 2 (= position) is only accepted if the rotating/transmission sample changer is
calibrated.

An addition parameter is required for control commands 2 (position) and 4 (rotate). This parame-
ter is dependent on the control command and has the following meaning:

controlcommand = 2: position
< parameter >: integer value

Setpoint value of rotating/transmission sample changer in degrees
Resolution: 0.028°

The control command is only accepted if the drive is calibrated.
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controlcommand = 4: rotate
< parameter>: integer value

Coded rotation velocity selection:
parameter |Meaning
1 15 rpm
2 30 rpm
3 60 rpm
4 120 rpm

Atter this command the drive is uncalibrated.

HV (Detector high voltage)

Displays and selects a high voltage value (in volts) for measuring electronics 1 or 2.
Entry:

<target >:<hv-value>

<target>: integer value
Selects the measuring electronics for the subsequent high voltage value:

target |{Meaning

Measuring electronics 1
2 Measuring electronics 2

<hv-value > : integer value

High voltage value in volts;
range: 0 < hv-value < 2047,
resolution: 1V

LL (Low-level discriminator)

Displays and selects the lower discriminator threshold (in volits) for measuring electronics 1 and
2.

Entry:
<target>:<lid>

<target>: integer value
Selects the measuring electronics for the subsequent discriminator threshold value:

target |Meaning

Measuring electronics 1
2 Measuring electronics 2
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<lid>: real value

Setting of the lower discriminator threshold (in volts);
range:0 < lid < 5,
resolution: 19.6 mV

WDTH (Discriminator width)

Displays and selects the discriminator window width (in vdts) for measuring electronics 1 or 2.
Entry: -

<target>: < width>

<target>: integer value
Selects the measuring electronics for the subsequent discriminator window width value:

target |Meaning

1 Measuring electronics 1

2 Measuring electronics 2

<width > : real value

Setting of the discriminator window width (in voits);
range: 0 < width < 5,
resolution: 19.6 mV

AG (Amplifier gain)

Displays and selects coded amplifier gain for measuring electronics 1 or 2.
Entry:

<target>:<gain>

<target>: integer value
Selects the measuring electronics for the subsequent gain value:

target |Meaning

Measuring electronics 1
2 Measuring electronics 2

<gain>: integer value
Coded gain selection:

gain Meaning

1 Gain approx. 33
2 Gainapprox. 50
3 Gain approx. 100
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DIVS (Dive;'g’ence slit)

Control command for the variable diaphragm 1 (= divergence slit: calibrate, position, stop, fol-
low-up with circle 2)

Entry:
< controlcommand > (, < parameter>)

< controlcommand > : integer value

controlcommand | Meaning
0 Stop drive, without parameters
Calibrate drive, without parameters
Position drive, with parameters
Reserved
Automatic follow-up with circuit 2, with parameters

W N =

The control commands 2 and 4 are only accepted if the diaphragm has been calibrated.

< parameter>:

An additional parameter is required for control commands 2 and 4. This parameter depends on
the control command and has the following significance:

Control command = 2: position
<parameter>: integer value

Setpoint value of the variable diaphragm 1 in steps:
Range: 1 number of steps 400

Control command = 4: automatic diaphragm follow-up with circle 2

(See Section 3.3.2.2 for correlation between irradiated sample surface, diaphragm opening and
number of steps for variable diaphragm.)

< parameter > : integer value

Selects an allocation of diaphragm positions to the actual value of circle 2 in order to implement
' a sample surface with constant irradiation:

param |Meaning

1 Selects allocation for a sample length of 20 mm
2 Selects allocation for a sample length of 6.6 mm
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ASCS (Antiscatter slit)

Control command for the variable diaphragm 2 (= antiscatter slit: calibrate,position, stop, follow-
up with circle 2)

Entry: < controlcommand > (, < parameter >)

< controlcommand > : integer value

controlcommand Meaning

0 Stop drive, without parameters .

Calibrate drive, without parameters

Position drive, with parameters

Reserved

Automatic follow-up with circuit 2, with parameters

HOWON =

The control commands 2 and 4 are only accepted if the diaphragm has been calibrated.

< parameter>:

An additional parameter is required for control commands 2 and 4. This parameter is dependent
on the control command and has the following significance:

Control command = 2: position
< parameter>: integer value

Setpoint value of the variable diaphragm 2 in steps:
Range: 1 number of steps 400

Control command = 4: automatic diaphragm follow-up with circle 2

{See Section 3.3.2.2 for correlation between irradiated sample surface, diaphragm opening and
number of steps for variable diaphragm.)

< parameter>: integer value

Selects an aliocation of diaphragm positions to the actual value of circle 2 in order to implement
a sample surface with constant irradiation:

param {Meaning

1 Selects allocation for a sample length of 20 mm

2 Selects allocation for a sample length of 6.6 mm

Note: If automatic follow-up operation has been selected for diaphragm 1 _a_@ 2, the last parame-
ter to have been entered determines the allocation between diaphragm position and actual
value of circle 2.
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DETS (Detector slit)

Control command for the diaphragm changer
Entry: <controlcommand >

< controlcommand > : integer value

controlcommand |Meaning

0 Extend diaphragm
1 Retract diaphragm
SAMPLE

Control command for the automatic sample changer for 40 samples
Entry: <controlcommand > (, < position>)

< controlcommand > : integer value

controlcommand |Meaning

0 Stop, without parameters
1 Calibrate, without parameters
2 Set sample to measuring position, with parameter

Control command 2 is only accepted if the sample changer has been calibrated.

< position>:

The additional parameter < position> (= specification of the magazine position containing the
sample) is required for control command 2.

Range: 0 position 40

The sample in the measuring position is moved back to its magazine position when < position>
= 0 is entered.

WINDOW (Tube window)

Control command for the tube window
Entry: < controlcommand >

< controicommand > : integer value

controlcommand |Meaning

0 Close tube window
1 Open tube window
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XRAY

Control command for the X-ray generator shutdown circuit
Entry: <controlcommand>

< controlcommand > : integer value

controlcommand |Meaning

0 Open shutdown circuit
1 Close shutdown circuit
INTEGR (Integrator)

Defines the parameters “time constant” for the integrator and “full scale” for the analog output.
Entry: <electr-ID>: <tcosnt>, <fscale>

<electr-iD>:
Selects the measuring electronics for the following parameters:

electr-ID | Meaning

Selects measuring electronics 1
2 Selects measuring electronics 2

<tconst>: integer value

Time constant (= measuring time) of the integrator (in seconds);
range: 1 tconst 65535

<fscale>: integer value

Dynamic limit of the analog output in pulses per second;
range: 1 fscale 8388607
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CONF (Configure)
Input of unit configuration, drive and interface parameters

Entry: <param-ID >: < param-value1 > (, < param-value2 > )(, < param-value3 >)

< param-ID > integer value
Selection of the parameter to be entered according to the following allocation:
1 = Reference angle of circle 1
2 = Reference angle of circle 2
3 = Reference angle of circle 3 (Eulery )
4 = Reference angle of circle 4 (Euler p)
5 = Reference position of the x co-ordinate
6 = Reference position of the y co-ordinate
7 = Reference angle of the rotation/transmission sample changer
8 = Reference value of the variable diaphragm 1 (divergence slit)
9 = Reference value of the variable diaphragm 2 (antiscatter slit)
10 = Reserved
11 = Drive parameter of circle 1
12 = Drive parameter of circle 2
13 = Drive parameter of circle 3 (Eulery )
14 = Drive parameter of circle 4 (Euler )
15 = Drive parameter of the linear co-ordinate x
16 = Drive parameter of the linear co-ordinate y
17 = Drive parameter of the rotation/transmission sample changer
18 = Reserved '
19 = Reserved
20 = Type of unit
21 = System configuration

22 = Baud rate, character length, parity and number of stop bits for the asynchronous serial
interface to the external computer

23 = Control parameters for communication between the diffractometer and an external
computer

Caution: Very important!
Enter drive parameters before reference values.

A calibration run of the affected drive is required after new reference values (param-ID 1 to 9)
have been entered. The reference value is accepted as a new reference point at the end of the
calibration run.

The reference values must be entered again and updated by a calibration run of the affected
drive after new drive parameters (param-ID 11 to 17) have been entered.
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< param-value1 > (, < param-value2 >)
These values are dependent on < param-ID and have the following significance:

< param-ID> = 1 to 4: reference angle of the circles 1 to 4

Entry: <param-ID >: < param-value >

< param-value>: real value

Reference angle of goniometer circles 1 and 2 and Euler circles y and ¢ (in degrees).

<param-ID> = 5 to 6: reference values of the X and Y linear drives
Entry: <param-ID >: <param-value >

< param-value > real value

Reference value of the x and y linear co-ordinatés (in mm)

< param-ID > = 7: reference angle of the rotation/transmission sample changer
Entry: <param-ID >: < param-value >

< param-value >: real value

Reference angle of the rotation/transmission sample changer (in degrees)

<param-ID> = 810 9: reference values of the variable diaphragms 1 and 2
Entry: <param-ID >: < param-value >

< param-value >: integer value

Reference value of the variable diaphragm 1 (= divergence slit) or the variable diaphragm 2
(0 antiscatter slit) (in steps)

<param-ID> = 11 to 14: drive parameters of the circles 1 to 4

Entry: <param-D >: <ratio>, < max-velocity>, <mod > k

<ratio>: real value

Drive transmission ratio (in steps/degree)

< max-velocity >: real value

Maximum drive velocity (in degrees/min)

<mod>: real value

Modulus value (periodicity) of the circles 2 to 4 (circle 1 ignores <mod>)
<mod> = 0: drive without modulus function

<param-ID> = 15 to 16: linear drive parameters
Entry: <param-ID>: < ratio>, <max-velocity >,
<ratio>: real value

Drive transmission ratio (in steps/mm)

< max-velocity > : real value

Maximum drive velocity (in mmy/s)
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<param-ID> = 17: drive parameter of the rotation/ftransmission sample changer
Entry: <param-iD>: <ratio>, < max-velocity >, <mod >
<ratio>: real value

Drive transmission ratio in steps/degree
(8.57142 for type B8 and B9; 4 for type B123 and B124)

< max-velocity > : real value

Maximum positioning velocity in degrees/min (recommended value: 5400)
<mod>: real value

Modulus value (periodicity) of the rotation/transmission sample changer in degrees

<mod> = 0: rotation/transmission sample changer without modulus function (0 must always
be entered with types B8 and B9)

<param-ID> = 20: type of unit
Entry: <param-ID >: < param-value> .
< param-value>: integer value

param-value |Meaning

1 0/0 diffractometer
2 0/26 diffractometer

Note: Circles 1 and 2 have the following significance, depending on the diffractometer type:

Diffractometer | Circuit 1 Circuit 2
6/26 Detector circle |Sample circle
6/6 Detector circle . | Tube circle

<param-iD> = 21: system configuration

Entry: <param-ID >: < param-value >
< param-value > real value

Sum of the bit significance values of a 16-bit word specifying the existing system configuration,
according to the following table:

Value |Meaning Value | Meaning
Closed Euler’s cradle 128 | Variable diaphragm 2
2 |Open Euler’s cradle 256 |Diaphragm changer
4 {Euler translation with synchronous 512 |Automatic sample changer for 40
motor samples
8 |Linear co-ordinate x 1024 |Rotation/transmission sample

16 |Linear co-ordinate y changer with synchronous motor

32 |Rotation/transmission sample 2048 | Measuring electronics 1
changer with stepper motor 4096 [Measuring electronics 2

64 |Variable diaphragm 1
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The following table contains the (maximum) system configurations possible:

Possible combinations
System element (maximum)

Closed or open Euler’s cradle X X
Euler translation with synchronous motor X
Linear coordinate x

Linear coordinate y

Rotationftransmission sample changer with stepper motor
Variable diaphragm 1

Variable diaphragm 2

Diaphragm changer

Automatic sample changer for 40 samples

X X X X
X X X X
X

Rotation/transmission sample changerwith synchronous motor
Measuring electronics 1 : , X AX X
Measuring electronics 2

<param-ID> = 22:

Baud rate, character length, parity and number of stop bits for the asynchronous serial interface
to the external computer

Entry: < param-ID>: <baudr>, <length>, < parity >, < stop-bits >

< baudr>: baudrate

Value | Meaning

6 600 bits/s
12 1200 bits/s
24 2400 bits/s
48  |4800 bits/s
96  |9600 bits/s

<length>: character length

Value |Meaning

5 5 bits character length
6 6 bits character length
7 7 bits character length
8 8 bits character length
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<parity>: parity

Value | Meaning

o No parity
1 Odd parity
2 Even parity

< stop-bits > : number of stop bits

Value | Meaning

1 1 stop bit
2 2 stop bits

<param-iD> = 23:

Control parameters for communication between the diffractometer and an external computer via
an asynchronous serial interface

Entry: <param-ID>:<start>, <out>, <checksum>

<start>: ASCHi control character for start of string
Range: 1 start < 201g

<out>: ASCII control character, request to send from external computer to diffractometer
Range: 1 out < 201s

< checksum>: communication with or without string checksum

Value | Meaning

0 Without checksum
1 With checksum

DISPL (Display)
Configuration of status and diagnosis display on the terminal

The configuration of the status/diagnosis display is retained after the diffractometer is switched
off.

Entry: <displ-ID>:<line-ID1 > (line-ID2>,...)
<displ-ID >: integer value
Coded display selection:

displ-ID |Meaning

1 Status display
2 Diagnosis display
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<line-1Dx>:
is dependent on the display selection and has the following meaning:

displ-D = 1: status display
<line-ID1>(/linedD2>,...}:

List of up to four integer numbers, separated by a comma. The integer numbers are the code
numbers of the status information to be displayed, which is updated every 500 ms. The following
table lists the code numbers of the status Ilnes

Code |Meaning
1 Actual value of circle 1 in degrees
2 |Actual value of circle 2 in degrees
3  |Actual value of circle 3 (x) in degrees
4  |Actual value of circle 4 ( ) in degrees
5 |Actual value of the linear co-ordinate x (in mm)
6 |Actual value of the linear co-ordinate y (inmm)
7 Actual value of the rotation/transmission sample changer with stepper motor (in degrees)
8 |Actual value of the variable diaphragm 1 (in steps) ‘
9  |Actual value of the variable diaphragm 2 (in steps) '
10 Actual value of the diaphragm changer
11 Actual position of the sample changer for 40 samples
12 |Count rate in measuring electronics 1
13 Measuring time in measuring electronics 1
14 Pulse counter in measuring electronics 1
15 Count rate in measuring electronics 2
16  |Measuring time in measuring electronics 2
17 Pulse counter in measuring electronics 2
18 Ready messages
19 Warnings
20 Alarms
21 Trap register for generator alarms when the X-ray generator is switched off
22 Mode control word
23 Measuring sequence control word
24 Number of rest steps in step scan mode
25 Number of stored measured values
26 | Cause for abortion of a measurement
27  |Missing ready messages upon abortion of a measurement
28 Pending alarms upon abortion of a measurement
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<line-ID> = 18: ready message from the diffractometer ’
Hexadecimal display of the sum of the following bit significance values:

Significance {Meaning

0001 Circle 1 in desired position

0002 Circle 2 in desired position

0004 Circle 3 (Euler y) in desired position

0008 Circle 4 (Euler ¢) in desired position

0010 Translation x in desired position

0020 Translation y in desired position

0040 Rotation/transmission sample changer with stepper motor in desired position
0080 | Variable diaphragm 1 in desired position

0100 Variable diaphragm 2 in desired position

0200 Diaphragm changer in desired position

0400 Automatic sample changer for 40 samples in desired position
0800 High voltage 1 selected |

1000 High voltage 2 selected

2000 X-ray generator set

4000 Tube window in desired position

8000 Reserved

<line-ID> = 19: wamnings from the diffractometer
Hexadecimal display of the wamnings with the following bit significance values:

Significance |Meaning

0001 X-ray generator switched off

0002 X-ray generator shutdown circuit open

0004 Tube window closed

0008 Lead glass door open

0010 High voltage 1 switched off

0020 High voltage 2 switched off

0040 ‘No sample in selected magazine position

0080 Service switch in SERVICE position

0100 Level of de-ionized water

0200 Goniometer temperature > 50 °C

0400 Reserved

0800 Reserved

1000 Reserved Note: The warnings with signifi-

2000 Reserved cance 0001 to 0080 are pending

4000 Reserved alarms which are masked (=
ineffective) by the external com-

8000 Reserved puter.
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. I
<lineID> = 20: effective alarms from the diffractometer :
Hexadecimal display of the effective alarms from the diffractometer with the following bit signifi-

cance values:

Significance {Meaning

0001 X-ray generator switched off

0002 X-ray generator shutdown circuit open

0004 Tube window closed

0008 Lead glass door open

0010 High voltage 1 switched off

0020 High voltage 2 switched off

0040 No sample in selected magazine position

0080 Service switch in SERVICE position

0100 Circuit 1 or 2 in limit switch position

0200 At least one of the circuits 3, 4 or TX, TY in limit switch position
0400 300 V DC for tube window missing

0800 +24 V DC missing

1000 24V AC missing

2000 + 12V DC missing

4000 -12V DC missing ;
8000 Sample changer malfunction (automatic sample changer for 40 samples)

Note: The pending alarms masked by the external computer (= ineffective) are displayed as
warnings (see “<line-ID> = 19"). ‘ ‘

<line- D> = 21: trap register for generator alarms when the X-ray generatoi' is switched off

Hexadecimal display of the trap register for generatoi alarms when the X-ray generator is
switched off (reserved for future applications)
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<linedD> = 22: mode control word
Decimal display of the mode control word with the following bit significance values:

Significance |Meaning

1 0 = normal mode
1 = set up mode
2 0 = manually controlied

1 = remote controlied

<line-ID> = 23: measuring sequence control word
Decimal display of the measuring sequence control word with the foliowing meaning:

Value | Meaning

No measuring task in progress

Initialization of measuring task

Measuring sequence contro!

Wait until diffractometer is ready for measurement

Measurement in progress
Wait until measuring value memory is free
Measuring task aborted

D O s W N - O

<line-ID> = 26:
Cause for abortion of a measurement with the following code:

Display |{Meaning

0 External abortion (= abort command)

1 Abortion due to a pending effective alarm

2 Abortion due to the fact that the unit setting time has been exceeded
3

Abortion due to unsatisfied measuring conditions
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<line-ID> = 27:

Missing ready message when a measurement is being aborted

Hexadecimal display of the sum of the following bit significance values:

Significance {Meaning

0001 Circle 1 not in desired position

0002 Circle 2 not in desired position

0004 Circle 3 (Euler x) not in desired position

0008 Circle 4 (Euler ¢) not in desired position

0010 Translation x not in desired position

0020 Translation y not in desired position

0040 Rotation/transmission sample changer with stepper motor not in desired position
0080 Variable diaphragm 1 not in desired position

0100 Variable diaphragm 2 not in desired position

0200 Diaphragm changer-not in-desired position -

0400 Automatic sample changer for 40 samples not in desired position
0800 High voltage 1 has not been set

1000 High voltage 2 has not been set

2000 X-ray generator has not been set

4000 Tube window closed

8000 Reserved
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<lineID> = 28:
Pending effective (= unmasked) alarms upon abortion of a measurement
Hexadecimal display with the following bit significance values:

Significance |Meaning

0001 X-ray generator switched off

0002 X-ray generator shutdown circuit open

0004 Tube window closed

0008 Lead glass door open

0010 High voltage 1 switched off

0020 High voltage 2 switched off

0040 No sample in selected magazine position

0080 Service switch in SERVICE position

0100 Circle 1 or 2 in limit switch position

0200 At least one of the circles 3, 4 or TX, TY in limit switch position
0400 300 V DC for tube window missing |

0800 +24 V DC missing

1000 24V AC missing

2000 +12V DC missing

4000 =12V DC missing

8000 Sample changer malfunction (automatic sample changer for 40 samples)
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<displ-ID> = 2: diagnosis display
<line-ID1 > (, <linedD2>,...):

Coded selection of a maximum of four dlagnosls messages whlch are separated by commas
and have the following allocation:

line-ID Meaning

Input register F04816
Input register F04916
Input register FO4A16
Input register FO4B16
Input register F04C1s
Input register F08816
Input register F08916
Input register FO8A16
Input register F08B1s
input register FO8C1s
Input register F20016

Fault indication SCEr for the auto-
matic sample changer for 40 samples

13 Program version

© 0 ~N O 0y Hh W N -

- A
N = ©

The display is updated every 500 ms.
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<line-lD> = 1.. 11: .
The 8-bit contents of the input registers with the addresses between F04816 and F20016 are dis-
played in binary representation.
The meaning of the individual register bits is discussed in Section 6.3.
<line-ID> = 12: Error display for the automatic sample changer for 40 samples with the folio-
wing code:
Display |Meaning ‘
0 Sample changer free from defects
1 Magazine position 0 (S1) has not been reached
2 Reserved
3 Magazine switch position S3 has not been reached
4 Selected magazine position (S4) has not been reached
5 Sample arm position “magazine” (S5) has not been reached
6 Sample arm position “empty field inquiry” has not been reached
7 Sample arm position “measuring position” has not been reached
8 Sample arm position “magazine feed” has not been reached
9 Reserved '
10 Reserved
11 Reserved
12 Rocker position “magazine feed” (S13) has not been reached
13 Rocker position “sample feed” (S13) has not been reached
14 Sample rotation “0° position” (L2) has not been reached
15 Sample rotation “90° position” (L1) has not been reached
16 Reserved
17 Magazine feed travelled in limit switch S1
18 Magazine feed travelled in limit switch S11
19 llegal magazine feed position
20 llegal sample arm position
21 lllegal rocker position
22 lllegal sample rotation position

<line-ID> = 13:
Program number and version of the diffractometer control software
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STATUS

Retrieves the status displays specified by display code 1 under “DISPL". The display is updated
approximately every 500 ms.

DIAGN (Diagnosis)

Retrieves the data storage display specified by display code 1 under “DISPL". The display is
updated approximately every 500 ms. ‘

HALT
Stop command for all diffractometer drives and measuring sequences

6-25
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6.3 Register Assignment
6.3.1 Registers on the “Control Logic 1" Module
Register address F0481s

D7 DO
TXXX XXXX
X1TXX XXXX
XX1TX XXXX
XXX1 XXXX
XXXX 1XXX
XXXX X1XX
XXXX XX1X

XXXX XXX1

Reference circle 4 1)
Angle mark circle 4)
Reference circle 3 V)

Angle mark circle 3 1)
Reference circle 2 2)
Angle mark circle 2 2) ‘
2

)
3

Reference circle 1
Angle mark circle 1

Register address F0491s

D7 Do
OXXX XXXX
X1TXX XXXX
XX1TX XXXX
XXXT XXXX
XXXX 1XXX
XXXX X0XX
XXXX XX1X
XXXX XXX0

Generator shutdown circuit closed
Upper limit switch circle 4')

Upper limit switch circle 3 ')

Lower limit switch circle 4 1)

Lower limit switch circle 3 1)

Tube window open

Tube window lamp defective

Service switch in “SERVICE” position

Register address FO4A1s

D7 DO
TXXX XXXX
X1TXX XXXX
XX1X XXXX
XXX1 XXXX
XXXX 1XXX
XXXX X1XX
XXXX XX1X

XXXX XXX1

HV not set on measuring electronics 1
24V AC defective

+60 V DC defective

+24 V DC defective

Generator high voltage missing

Diaphragm changer in position “wide”

Lead glass door is open
Goniometer temperature > 50 °C

Meaning of the circles is dependent on system configuration.

Meaning of goniometer circles 1 and 2 is dependent on goniometer type.

X = irrelevant

X = irrelevant

X = irrelevant
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Register address F04B16

D7 Do

Oxxx xxxx Circle 3 in fast motion 1)

x1xx xxxx Circle 3: Actual value = desired value ')

xx1x XxXxxX Circle 4: Actual value = desired value )

xxx0 xxxx Circle 4 in fast motion 1)

XXXX 1xxx “X-ray” lamp defective

XXXX x1xx 300V for tube window defective

XXXX XxX1Xx Reserved

xXxXx xxx1 Reserved ' o X = irrelevant

Register address F04C1s (X33 front connector)

D7 D0 Bit Pinno.
TXXX XXXX 7 5
X1XX XXXX 6 4
XX1x Xxxx &5 8
XXx1 xxxx 4 2
XXXX 1xxx 3 1
XXXX X1xx 2 15
XXXX Xx1x 1 16
XXXX XXX1 0 17 X = irrelevant

1)  Meaning of the circles is dependent on system configuration.
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6.3.2 Registers on the “Control Logic 2" Module

Register address F0881¢

D7 Do
1TXXX XXXX
XTXX XXXX
XX1X XXXX
XXX1 XXXX
XXXX 0XXX
XXXX X1XX
XXXX XX0X
XXXX XXX 1

Circle 6 reference 1)

Circle 6 angle mark ')

Circle 5 reference)

Circle 5 angle mark ')

Circle 6, upper limit switch ')
Circle 5, upper limit switch 1)
Circle 6, iower limit switch 1)
Circle 5, lower limit switch ')

Register address F0891s

D7 Do
OXXX XXXX
XOXX XXXX
XX0X XXXX
XXX1 XXXX
XXXX 1XXX
XXXX X1XX
XXXX XX1X

$11 (automatic sample changer for 40 samples)

$12 (automatic sample changer for 40 samples)

$13 (automatic sample changer for 40 samples)

L34 (empty field scanning, sample changel; for 40 samples)
L2 (automatic sample changer for 40 samples)

L1 (automatic sample changer for 40 samples)

Reserved

XXXX XXX0 88 (automatic sample changer for 40 samples)
Register address F0O8A16
D7 Do

1xxXx Xxxxx High voltage not set on meas. electronics 2

XOXX XXXX
XX0X XXXX
XXX0 XXXX
XXXX O0XXX
XXXX X0xXX
XXXX XX0X
XXXX XXX 1

S7 (automatic sample changer for 40 samples)
$6 (automatic sample changer for 40 samples)
S5 (automatic sample changer for 40 samples)
$4 (automatic sample changer for 40 samples)
83 (automatic sample changer for 40 samples)
$2 (automatic sample changer for 40 samples)
S1 (automatic sample changer for 40 samples)

Meaning of the circles is dependent on system configuration.

X = irrelevant

X = irrelevant

X = irrelevant
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Register address F08B1s

D7 DO

0xxx xxxx Circle 5 in fast motion ')

x1xx xxxx Circle 5: Actual value = desired value 1)

xx1x xxxx Circle 6: Actual value = desired value 1)

xxx0 xxxx Circle 6 in fast motion )

xxxx 1xxx Reserved

XXXX X1xx Reserved

XXXX Xx1x Reserved

XXXX XXXx1 Reserved X = irrelevant

Register address F08C1s (X43 front connector)

D7 D0 Bit Pinno.

TXXX XXXX 7 5

X1XX XxXxx 6 4

XX1X XxXxXx § 3

XXX1 XxXxXx 4 2

XXXX 1XxXx 3 1

XXXx Xtxx 2 15

XXXX XX1x 1 16

XXXX xxx1 0 17 X = irrelevant

6.3.3 Registers on the “CPU” Module

Register address F2001s

D7 Do

0xxx xxxx Circle 1: Actual value = desired value,z)

x0xx xxxx Circle 2: Actual value = desired value 2)

XX0x xxxx +12VDC defective

xxX1 xxxx -12V DG defective

xxxx 0xxx Circle 2 in fast motion 2

xXxXX X0xx Circle 1 in fast motion 2

xxxX xX1Xx  Limit switch circle 3 and/or 4,5,6 ')
XXxXx Xxxx1 Limitswitch circle 1 and/or 2 2)

1) Meaning of the circles is dependent on system configuration.
2)  Meaning of goniometer circles 1 and 2 is dependent on goniometer type.
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7 Interface Between Diffractometer and External Computer
7.1 Hardware

Communication between-diffractometer and-an external computer uses an asynchronous serial
interface in full duplex mode (RS 232C) with programmable baud rate (default value 2400 bits/s)
and programmable data format (default: 7 data bits, no parity, 1 stop bit).

See diffractometer computer interface for pin assignment.

7.2 Communication

7.2.1 Communications protocol

Start |———— Start character (programmable)
DATY |-
DAT2
Data string
DATn |
SUM1 |7 .
Checksum (option)
SUM2 |-
CR ————— ASCIHl control character “carriage return”
Start Programmable ASCII control character (default:
. ENQ). ,
Data string String of printable ASCIl characters, contains the
information for the receiving end.
Checksum Option,defaUlt: with checksum.

Character combination of two printable ASCII
characters, derived from the sum of the characters
from START to D’ATn modulo 4096.

The first character is the result of the addition of the
six higher order bits of the sum +201s.

The second character of the addition of the six
lower order bits of the sum +201s.

The string including the control characters at the beginnong and end of a data transfer may not
be longer than 256 characters. '

Data transfer can be interrupted at any time if the receiving end issues the ASCII control charac-
ter DC3 (X-OFF) and can be re-enabled by the control character DC1 (X-ON).

An incorrect string (character, checksum) causes transmission of the ASCIi control character
NAK (negative acknowiedgement). The transmitting end then repeats data transfer.
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7.2.2 Data Transfer from the External Computer to the Diffractometer

Each command sent from the external computer to the diffractometer consists of a command
code (two letters) and - if required - one or several arguments, separated by commas.

The external computer sends a command to the diffractometer and checks its acceptance
without delay by interpreting the command acknowledgement from the diffractometer. Com-
mand acknowledgement is initiated when the external computer sends the programmable trans-
mission request character <OUT >. If the command has been accepted, the command acknow-
ledgement merely consists of the start character, the checksum (option) and the string termina-
tion character CR. If the command is rejected, an error message (string code “?7} with error
number is sent to the computer.

7.2.3  Data Transfer from the Diffractometer to the External Computer

The following types of error messages are sent from the ditfractometer to the external computer:
- Error messages

- Parameters

- Measuring results

- Status messages

~ Diagnosis data

An error message is coded with “?” and is the response of the diffractometer to an illegal com- .
mand. A 2-digit figure is used in the error message to notify the computer of the reason for reject-
ing the command.

Error code Meaning
1 liiegal command
2 Arguments required
3 Incorrect argument(s)
4 Command only permitted in computer mode
5 Command only permitted in set up mode
6 Set up mode active
7 No argument permitted
8 Elements cannot be found
9 Drive position not known
10 Drive not calibrated
11 Drive in limit switch
12 Measuring task in progress
13 High-voltage of x-ray generator switched off
14 Power limit of X-ray gen’érator exceeded
15 No response from x-ray generator

Parameters, measuring results, status messages and diagnosis data are transferred to the
computer after a command has been issued and authorization for transmission has been given
by issuing the request-to-send character < OUT > and the command code (two letters).
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without RTS, CTS, DSR, DTR

V.24
RS 232
S23 xes ) Computer
LI Protective earth
7 0V, signal ground
2. TXD RXD
3. RXD ™
V.24 with CTS, DTR
RS 232 %53 Computer
1.8 __Protective earth :
7 8. ov.ﬁgnalgm
24, ™D - RXD
5. cTs DTRor RTS
3. RXD ™D
20!, DTR CTS
Y Computer
RX
@ o« O
™ N |
Module C79458-1.2234-B1
13
1
Fig. 7-1  Diffractometer computer interface assignment
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7.3 Description of the interface commands from the evaluation
computer to the diffractometer

The diffractometer can be controlled by an external computer using a variety of commands.
Using the RCH initialization command, the diffractometer must then be set in “computer control”
mode. Status and diagnosis inquiries are permitted in each mode.

The commands are processed in parallel.

Exception: Commands for the same drive and commands regarding measuring sequence con-
trol. The previous command is then aborted and the last command to have been entered ex-
ecuted.

A maximum time of 200 ms can elapse between the point in time when an element control com-
mand or a measuring sequence control command is given and the start of the execution of this
command. The computer can then monitor proper execution by reading the corresponding sta-
tus information (ready message or measuring sequence control word).

Important: The diffractometer does not check the plausibility and limit values of the received
command parameters.

7.3.1 Device definition commands

CN(<type>,<conf>) Configure
PA(<trans>, <speed >, <drive>) Parameters
Zl(<zi-value >, <drive>) Zeros Initial
MO <mod >, <drive> Modulus

Caution: Very important!
These commands are permitted in set up mode only.
Enter drive parameters before reference values.

A calibration run of the affected drive is required after reference values have been altered.
The reference value is accepted as a new reference point at the end of the calibration run.

CN<type>,<conf> Configure
Definition of the diffractometer type and the system configuration

<type>: integer value

Value | Diffractometer type

8/e-diffractometer
2 6/2¢8-diffractometer

<conf>: integer value

Sum of the bit significance values of a 16-bit word specifying the existing system configuration
according to the following table:
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Value | Meaning

Closed Euler’s cradie
Open Euler's cradle
Euler translation with synchronous motor

o H N =

Linear coordinate x

. 16 | Linear coordinate y
32 | Rotation/transmission sample changer with Stebper motor
64 | Variable diaphragm 1
128 | Variable diaphragm 2
256 | Diaphragm changer
512 | Automatic sample changer for 40 samples
1024 | Rotation/transmission sample changer with synchronous motor
2048 | Measuring electronics 1
4096 | Measuring electronics 2
8192 | X-ray generator with remote control

Possible combinations

System element (maximum)
Closed or open Euler’s cradle X [X
Euler translation with synchronous motor X

Linear coordinate x
Linear coordinate y ,
Rotation/transmission sample changerwith stepper motor

X

Variable diaphragm 1 X X |X
Variable diaphragm 2 X X
Diaphragm changer X X |X
Automnatic sampie changer for 40 samples X
Rotation/transmission sample changer with synchronous-motor X X
Measuring electronics 1 ' X |x

Measuring electronics 2 X X [x ix

The following table contains the (maximum) system configurations possible:

CN commands without arguments initiate transfer of the stored system configuration to the ex-
ternal computer.
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PA(<trans >, <speed >, <drive>) Parameters
Transmission ratio and maximum velocity of the drive <drive>

<trans>: real value

Number of steps per unit (in steps/degree for goniometer circles 1 to 4 and for the rotation/trans-
mission sample changer, in steps/mm for the linear co-ordinates x and y)

< speed >: real value

Maximum velocity (in degrees/min for the goniometer circles 1 to 4, in mmy/s for the linear co-
ordinates x and y) ’ :

Maximum positioning velocity for the rotation/transmission sample changer (in degrees/min)

<drive>: integer value
Coded selection of the drive for which the above parameters apply:

Drive | Meaning

Circle 1

Circle 2

Circle 3 (Euler x)

Circle 4 (Euler ¢)

Linear coordinate x

Linear coordinate y
Rotation/transmission sample changer

N OO O s WD -

PA commands without parameters initiate transfer of the stored drive parameters to the external
computer.
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ZI{ < zi-value >, <drive >) Zeros Initial }
Reference values of the stepper motor drive <drive>

< zi-value>: real value

Drive reference value (in degrees for the goniometer circles 1to 4 and the rotation/transmission
sample changer, in mm for the linear co-ordinates x and y, in steps for the variable diaphragms 1
and 2)

<drive>: integer value
Coded selection of the drive for which the above reference value applies:

Drive |Meaning

Circle 1

Circle 2

Circle 3 (Euler x)

Circle 4 (Euler ¢)

Linear coordinate x

Linear coordinate y
Rotation/transmission sample changer

Variable diaphragm 1

© 0 N O O~ 0D -

Variable diaphragm 2

A calibration run of the affected drive is required after reference values have been altered. The
reference value is accepted as a new reference point at the end of the calibration run.

ZI commands without parameters initiate transfer of the stored reference values to the external
computer.
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MO <mod>, <drive> Modulus
Modulus values for the stepper motor drive <drive>

If a modulus value has been entered for a drive, the shortest distance from the starting angle to
the target angle will be travelled when a GO command is issued.

<mod >: real value

Drive modulus value (in degrees for the goniometer circles 2 to 4 and the rotation/transmission
sample changer with stepper motor)

<mod> = 0: drive without modulus function

< drive >: integer value
Coded selection of the drive for which the above modulus value applies:

Drive {Meaning

Reserved

Circle 2

Circle 3 (Euler y)
Circle 4 (Euler ¢)
Reserved
Reserved

N OO s W -

Rotation/transmission sample changer with stepper motor
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7.3.2 Mode selection commands

su Setup

Qu Quit

RC <code> Remote Control
su Set up

Sets the diffractometer to set up mode in order to initialize the commands required specifying
the device parameters. This command remains effective until the QU command is issued.

Qu Quit
Terminates set up mode. ’

RC <code> Remote Control

Sets the diffractometer to “computer control” mode or to the “terminal control” mode, depend-
ing on the value of <code>.

<code>: integer value
Control command for selecting the mode:

code [Meaning
0 Terminal control mode
1 Computer control mode

The terminal functions (except display functions) are ineffective in computer control mode.
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7.3.3 Cdmmands for setting the measuring parameters

HV < hv-value > (, < electr>) High voltage
AG < gain> (,<electr>) Amplifier Gain
DI(iid > )(, < width >)(, < electr>) Discriminator
IG <tconst> (, <fscale >)(, < electr>) integrator

HV < hv-value > (, <electr>) E _High voltage

High-voltage value for the measuring electronics selected with <electr>

< hv-value >: integer value

High voltage value in volts;
range: 0 < hv-value < 2047,
resolution: 1V

< electr>: integer value
Selects the measuring electronics for the above parameter according to the following code:

electr | Meaning

Measuring elekctronics 1 (default)
2 Measuring electronics 2

AG < gain> (, <electr>) Amplifier Gain
Gain factor of the measuring electronics selected with <electr>

< gain>: integer value
Coded gain selection:

gain |Meaning

1 Gain approx. 33
2 Gain approx. 50

3 Gain approx. 100

< electr>: integer value
Selects the measuring electronics for the above parameter according to the following code:

electr | Meaning

Measuring electronics 1 (default)
2 Measuring electronics 2
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DI{lid > )(, < width >)(, <electr>) Discriminator

Values for the lower discriminator threshold and the discriminator width for the measuring elec-
tronics selected with <electr> S

<ld>: real value

Setting of the lower discriminator threshold (in volts);
range: 0 < iid =5,
resolution: 19.6 mV

< width>: real value

Setting of the discriminator window width (in volts);
range: 0 < window < 5, '
resolution: 19.6 mV

Without limitation: 5 < window < 65536

< electr>: integer value
Selects the measuring electronics for the above parameter:

electr | Meaning

Measuring electronics 1 (defauit)
2 Measuring electronics 2

IG <tconst > (, < fscale > }(, < electr>) Integrator

Defines the parameters “time constant” for the integrator (mean value meter) and “full scale” for
the analog output of the measuring electronics <electr>.

<tconst>: real value

Time constant (= measuring time) of the integrator (in seconds);
range: 1 < tconst < 65535,
resolution: 0.01s

<fscale>: integer value

<fscale> is the dynamic limit of the analog output;
range: 1 < fscale < 8388607

< electr>: integer value
Selects the measuring electronics for the above parameter:

electr | Meaning

Measuring electronics 1 (defauit)
2 Measuring electronics 2

Comment: The time constant parameter here has the significance of a measuring time. After the
time value “time constant” has elapsed, the mean value is calculated as quotient (counter va-
lue/time constant), applied to the analog output as a voltage0 <V <5V, displayed or trans-
ferred to the computer, if required.

7-11
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7.3.4 Element control commands

HT(<drive>) Halt

IN(<drive>) Initialization

GO <target>,<drive> Go

OS <ampl >, <speed >, <drive> Oscillation

RO <rspeed > Rotation sample changer

SL<scode > Slit

FD <slcode> - Follow-up
Divergence slit

FA <slcode> Follow-up
Antiscatter slit

OR<scode> Oscillation/rotation

SA <sample> Sample

TW<scode> Tube window

XR < scode> X-ray ‘

OC <mask>, <value> Output contact

HT(<drive >) Halt

Stop command for the drive selected with <drive>
<drive > integer value
Selecting the drive to be stopped:

Value | Meaning

Circle 1

Circle 2

Circle 3 (Euler x)

Circle 4 (Euler ¢)

Linear coordinate x

Linear co-ordinate y

Rotationftransmission sample changer with stepper motor - -
Variable diaphragm 1

© 00 ~N O O K W N =

Variable diaphragm 2
Automatic sample changer for 40 samples

[y
(=]

The drive selected with <drive> must exist.
An HT command without parameter stops all drives and measuring sequences.
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IN(<drive>) Initialization
Calibration of the drive selected with <drive >

< drive>: integer value

Selecting the drive to be calibrated'):

Drive |Meaning

Circle 1)

Circlé 2

Circle 3 (Eulery)
Circle 4 (Euler ¢)
Linear coordinate x

Linear coordinate y

Rotation/transmission sample changer with stepper motor
Variable diaphragm 1 ‘

Variable diaphragm 2

Automatic sample changer for 40 samples

W 0 N OO O b, W N =

-t
o

An IN command without parameters causes calibration of all stepper motor drives, except auto-
matic sample changer for 40 samples, which must be initialized using the separate command
IN10. :

0S <ampl >, < speed >, <drive> Oscillation

Control command for software-controlied oscillation of the drive selected with < drive> ata
velocity <speed> and a displacement <ampl> from the momentaneous position into the
direction specified by <ampl >

<ampl>: real value

Amplitude of the oscillation in the drive unit (in degrees for goniometer circles 1 to 4 and the rota-
tion/transmission sample changer with stepper motor, in mm for the linear coordinates x and y)

< speed >: real value

Velocity of the oscillation (in degrees/min for goniometer circles 1 to 4 and the rotation/transmis-
sion sample changer with stepper motor, in mm/s for the linear coordinates x and y)

Circles 1 and 2 are always calibrated together.
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<drive>: iﬁteger value

Selects the drive to oscillate:

Drive

Meaning

© 00 N O O s W N -

-l b
- 0O

Circle 1

Circle2

Circle 3 (Euler y)

Circle 4 (Euler ¢)

Linear coordinate x

Linear coordinate y

Rotation/transmission sample changer with stepper motor
Reserved

Reserved

Circles 1 and 2; circle 2 coupled in the same sense 1)
Circles 1 and 2; circle 2 coupled in opposite sense ')

The drive selected with <drive> must exist and be calibrated.

) The following routes resuit for circles 1 and 2 according to the diffractometer type specified in
the CN command:

Circle 2 coupled in the same sense
Diffractometer |Circle 1 Circle 2 Routes
type . |circlet circle2
6/28 Detector circle [Sample circle  |S1~11  |(S1-11)/2
/0 Detector circle - {Tube circle St1-1t |S1-H
Circle 2 coupled in opposite sense
Diffractometer |Circle 1 Circle 2 Routes
type circle 1 circle 2
6/26 Detector circle |Sample circle  [S1-11 |- (S1-11)/2
a/6 Detector circle |Tube circle S1-11 |-(S1-11)

S1 = desired angle for circle 1

11 = actual angle for circle 1
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GO <target>, <drive> Go
Position drive <drive> to desired value <target>

<target>: real value

Desired position in the drive unit (in degrees for goniometer circles 1 to 4 and the rotation/trans-
mission sample changer with stepper motor, in mm for the linear co-ordinates x and y, in steps
for the variable diaphragms)

<drive >: integer value
Coded selection of the drive to be positioned:

Drive {Meaning

Circle 1

Circle 2

Circle 3 (Euler )

Circle 4 (Euler ¢)

Linear coordinate x

Linear coordinate y

Rotation/transmission sample changer with stepper motor
Variable diaphragm 1

0 0 N O O b~ W N =

Variable diaphragm 2

-
o

Circles 1 and 2; circle 2 coupled in the same sense 1)

-
b

Circles 1 and 2; circle 2 coupled in opposite sense Y.

1) The following routes result for circles 1 and 2 according to the diffractometer type specified in
the CN command:

Circle 2 coupled in the same sense

Diffractometer |{Circle 1 Circle 2 Routes

type circle 1 i circle 2
6/20 Detector circle |Samplecircle ({S1-11 |(S1-11)/2
/6 Detector circle | Tube circle St-1 “|st-1

Circle 2 coupled in opposite sense

Diffractometer |Circle 1 Circle 2 Routes

type circle1 |circle 2

8/28 Detector circle |Sample circle [S1-11 |- (S1-11)/2
/6 Detector circle | Tube circle S1-11 |~(S1-11)

S1 = desired angle for circle 1
I1 = actual angle for circle 1
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RO< rspeed > Rotation sample changer

Rotation of the rotation/transmission sample changer with stepper motor at velocity <rspeed>
<rspeed >: integer value

Coded selection of the rotation velocity:

rspeed | Meaning

0 Rotation off (default)

1 15 rpm

2 30 rpm

3 60 rpm

4 120 rpm

FD <slcode> ' Follow-up divergence slit

Control command for follow-up operation of the variable diaphragm 1 (divergence slit) with
goniometer circle 1

sicode | Meaning

0 Automatic follow-up mode off (default)

1 Selects allocation for a sample length of 20 mm 1)
2 Selects allocation for a sampleylength of6mm )

1) Allocation between diaphragm position and actual
value of circle 2 must be selected in order to achieve a
constantly irradiated sample surface.

The diaphragm must be calibrated.

FA<slcode> Follow-up antiscatter slit

Control command for follow-up operation of the variable diaphragm 2 (antiscatter slit) with
goniometer circle 2

slcode | Meaning

0 Automatic follow-up mode off (default)
1 Selects allocation for a sampie length of 20 mm 1)
2 Selects allocation for a.sample length of 6 mm 1)

1) Allocation between diaphragm position and actual
value of circle 2 must be selected in order to achieve a
constantly irradiated sample surface.

The diaphragm must be calibrated.
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SL<scode> - Slit

Control command for the diaphragrh changer

<scode>: integer value ‘
Control word for the diaphragm changer to extend/retract the diaphragm:

scode |Meaning

0 Extend diaphragm
1 Retract diaphragm
OR<scode> Oscillation/rotation

Switching on or off the mechanical sample oscillation (mechanical transformation of a rotational
motion with a synchronous motor into an oscillating translatory movement) or the sample rota-
tion using a synchronous motor

<scode>: integer value
Code word for switching on/off oscillation/translatory movement:

scode |Meaning

0 Oscillation/translatory movement off (default)
1 Oscillation/translatory movement on
SA <sample> Sample

Control command for the automatic sample changer for 40 samples

< sample>: integer value

Number of the sample to be set in measurement position;
Range: 0 < sample < 40

<sample> = 0: returns sample from measuring position to magazine.
The sample changer must be calibrated. ‘

TW<scode> Tube window
Control command for the tube window

< scode>: integer value

Control word for the tube window:

scode |Meaning

0 Close tube window (default)
1 Open tube window
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XR < scode > X-ray
Control command for the X-ray generator shutdown circuit
< scode>: integer value

Control word for opening/closing the shutdown circuit

scode |Meaning

0 Open shutdown circuit (default)
1 Close shutdown circuit
OC <mask>, <value> Output contact

Sets all binary outputs selected by <mask> to <value>.

< mask>: integer value
Sum of the bit significance values of the binary outputs 1 to 8 according to the following table:

Significance | Binary output number

1

2

4

8
16
32
64
128

W ~N O 0 bW N -

<value>: integer vaiue
Value of the binary outputs selected by <mask>:

value |Meaning

0 High impedance of binary output (inhibited)
1 Low impedance of binary output (conducting)
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7.3.5 Commands controlling the measuring sequence

AF <mask > Alarm flags

SS <nstep >, <time >, <size>, <drive>, <mode > (,electr>) Step Scan
SC <nstep >, <time>, <size>, <drive>(,electr>)  Scan

HP < hvmin>, <hvmax >, <time > (,electr>) High voltage plot
DP <dimin>, <dimax>, <time> (,electr>) Discriminator plot

AF <mask> Alarm flags
<mask>: integer value
Sum of the following bit significance values of alarms to the effect that all subsequent alarms are

Significance |Meaning
1 X-ray generator switchéd off
2 X-ray generator shutdown circuit open
4 Tube window closed
8 Lead glass door open
16 High voltage 1 not available
32 High voltage 2 not available
64 No sample in magazine
128 Service switch in SERVICE position

ignored. The occurrence of at least one unmasked alarm inhibits measurement or aborts a meas-
urement in progress. ‘

$S<nstep>, <time>, <size>, <drive>, <mode>(,electr>) Step scan

Step scan of the stepper motor drive defined by <drive>'in <mode> starting at the current
position with < nstep > steps of the increment <size>

<nstep>: integer value
Number of steps

<time>: real value

Measuring time/step in seconds;
range: 0.1 < time =< 655.35,
resolution: 0.01 s

< size>: real value

Increment in the drive-related unit (in degrees for goniometer circles 1 to 4 and the rotation/trans-
mission sample changer with stepper motor, in mm for the linear co-ordinates x and y, in steps
for the variable diaphragms) - f
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<drive > integer value
Coded selection of the drive to be positioned:

Drive {Meaning

Circle 1

Circle 2

Circle 3 (Euler y)
Circle 4 (Euler ¢)
Linear coordinate x

Linear coordinate y
Rotation/transmission sample changer with stepper motor
Reserved

© 00 N O O W NN -

Reserved
Circles 1 and 2; circle 2 coupled in the same sense 1)
11 Circles 1 and 2; circle 2 coupled in opposite sense 1)

—
o

The drive selected with <drive> must exist and be calibrated.

1) The following routes result for circles 1 and 2 according to the diffractometer type specified in
the CN command: '

Circle 2 coupled in the same sense

Diffractometer |Circle 1 Circle 2 Routes

type ‘ circle 1 circle 2
8/26 Detector circle |Sample circle |S1-11 (S1-1)/2
8/8 Detector circle |Tubecircle  |S1-11 S1-N1

Circle 2 coupled in opposite sense

Diffractometer |Circle 1 Circle 2 Routes

type circle 1 circle 2

6/260 Detector circle |Sample circle [S1-1 -(S1-11)/2
6/8 Detector circle | Tube circle S1-11 -(81-11)

$1 = desired angle for circle 1
11 = actual angle for circle 1

<mode>: integer value
Specifies the measuring mode:

mode |Meaning

0 Measuring with drive stopped (step scan)

1 Measuring with drive running (continue step scan)




- Addendum to Operating Instructions C79000-B3476-C138:

Warning! The following moving parts of the D 5000 / D 5000 D diffractometer
present a risk of injury during installation, start-up and operation and
during maintenance and calibration:

Theta circle, 2-theta circle and goniometer mounts.
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In step-scan mode, the number of measuring values equals the number of steps + 1.

In continue step-scan mode, the travel velocity is < s:ze >/ <time> and the number of measur-
ing values equals the number of steps.

<electr>: integer value
Coded selection of the measuring electronics:

electr {Meaning

Measuring electronics 1 (default)

2 Measuring electronics 2

SC<nstep>, <time>, <size>, <drive>(electr>) Secan

Starts the selected drive and counts, during the movement, the pulses which occur within an in-
terval of selectable length. A speed profile is activated at the beginning and end of the path if the
drive speed is greater than the start/stop speed of the drive. This means that the measured
values in the range ‘ ~

Sstart < S < Sstart + ((0s/1)/2) 0,5
where
Sstart = start position
ds = measuring interval
t = measuring time/interval
must be rejected at the beginning.
In addition, the drive overshoots the calculated end position
~ Send = Sstart + n- ds  where n = number of measuring intervals
by the distance
s = ((ds/)/f2)- 0,5.

<nstep>: integer value
Number of steps

<time > real value

Measuring time/step in seconds;
range: 0.1 < time < 655.35,
resolution: 0.01 s

< size>: real value ,
Increment in the drive-related unit (in degrees for goniometer circles 1 to 4 and the rotation/trans-

mission sample changer with stepper motor, in mm for the linear co-ordinates x and y)

The quotient <size>/<time> is the travel velocity.
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<drive > integer value
Coded selection of the drive to be positioned:

Drive |Meaning

Circle 1

Circle 2

Circle 3 (Eulery)

Circle 4 (Euler ¢)

Linear coordinate x

Linear coordinate y

Rotation/transmission sample changer with stepper motor
Reserved

Reserved

Circles 1 and 2; circle 2 coupled in the same sense 1)
11 Circles 1 and 2; circle 2 coupled in opposite sense 1)

© 0 N O s D N -
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The drive selected with <drive> must exist and be calibrated.

1) The following routes resuit for circles 1 and 2 according to the diffractometer type specified in
the CN command:

Circle 2 coupled in the same sense

Diffractometer |Circle 1 Circle 2 Routes

type k circlé 1 circle 2
6/26 Detector circle |Sample circle |S1-H (St-11)/2
/6 Detector circle |Tube circle S1-N S1-H

Circle 2 coupled in opposite sense

Diffractometer |Circle 1 Circle 2 Routes

type circle 1 circle 2

6/26 Detector circle ;Sample circle [S1-11 -(81-1)/2
/6 Detector circle | Tube circle St-H ~(81-11)

81 = desired angle for circle 1
11 = actual angle for circle 1

< electr>: integer value
Coded selection of the measuring electronics:

mode |Meaning

0 Measuring with drive stopped (step scan)
1 Measuring with drive running (continue step scan)

7-22
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HP <hvmin>, <hvmax>, <time> (.electr>)

Measuring counting rates as a function of the detector high voltage with the detector high
voltage incremented in 5-V steps from <hvmin> to <hvmax>

< hvmin>: integer value

Starting value of the high voltage (in volts);
range: 1 < hvmin < 2047,
resolution: 1 V

< hvmax>: integer value

End value of the high voitage (in volts);
range: hvmin < hvmax < 2047,
resolution: 1V

<time>: real value

Measuring time in seconds;
range: 0.01 < time < 655.35

< electr>: integer value

Selects the measuring electronics for the above parameters:

electr |Meaning

Measuring electronics 1 (defauit)
2 Measuring electronics 2

High-voltage plot

;
| g
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DP <dimin>, <dimax>, <time> (,electr>) Discriminator plot

Measuring counting rates as a function of the discriminator position with the lower discriminator
threshold incremented in one step at a time (of approximately 0.02 V) from <dimin> to
< dimax>. The window width is 1 step (approximately 0.02 V).

<dimin>: real value

Starting value of the lower discriminator threshold (in volts);
range: 0 < dimin < 5,
resolution: 19.6 mV

< dimax>: real value

End value of the lower discriminator threshold (in volts); |
range: dimin < dimax < 5,
resolution: 19.6 mV

<time>: real value

Total measuring time in seconds per step;
range: 0.01 < measuring time per step < 655.35,
resolution: 0.01 s

<electr>: integer value
Selects the measuring electronics for the above parameters:

electr |Meaning

1 Measuring electronics 1 (default)

2 Measuring electronics 2
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7.3.6 Terminal control commands

DS < displ-ID(, < option) Display
BE(< scode) ' ~ Bell
DS < displ-ID(, < option) Display

Retrieves a display specified by <displ-ID > on the terminal CRT:
< displ-ID: integer value
Coded display selection:

displ-iD | Meaning

Status display
Diagnosis display
3 Text display

<option>:

Is dependent on the display selection and has the following méaning:
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displ-ID = 1: status display

<option>:

List of up to four integer numbers, separated by a comma. The integer numbers are the code
numbers of the status information to be displayed, which is updated every 500 ms. The following
table lists the code numbers of the status lines:

Code |Meaning
0 Control software version
1 Actual value of circle 1 in degrees
2 Actual value of circle 2 in degrees
3 Actual value of circle 3 (y ) in degrees
4 Actual value of circle 4 () in degrees
5 Actual value of the linear co-ordinate x (in mm)
6 Actual value of the linear co-ordinate y (in mm)
7 Actual value of the rotation/transmission sample changer with stepper motor (in degrees)
8 Actual value of the variable diaphragm 1 (in steps)
9 Actual value of the variable diaphragm 2 (in steps)
10 Actual value of the diaphragm changer
11 Actual position of the sample éhanger for 40 samples
12 Count rate in measuring electronics 1
13 Measuring time in measuring electronics 1
14 Pulse counter in measuring electronics 1
15 Count rate in measuring electronics 2
16 Measuring time in measuring electronics 2
17 Pulse counter in measuring electronics 2
18 Ready messages
19 Warnings
20 Alarms
21 Trap register for generator alarms when the X-ray generator is switched off
22 Mode control word
23 Measuring sequence control word
24 Number of rest steps in step scan mode
25 Number of stored measured values
26 Cause for abortion of a measurement
27 1Missing ready messages upon abortion -of a measurement
28 Pending alarms upon abortion of a measurement

The display is discussed in Section 6.2.2.
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displ-ID = 2: diagnosis display
<option>:

List of up to four integer numbers, separated by a comma. The integer numbers are the code
numbers of the diagnosis data to be displayed, which is updated every 500 ms. The following
table lists the code numbers of the diagnosis lines:

line-ID (Meaning

Input register F04816
Input register F04916
Input register FO4A1s
Input register F04B1s
Input register F04C16
Input register F08816
input register F08916
Input register FO8A16
Input register FO8B1s
Input register FO8C1s
Input register F20016
Fault indication SCEr for the automatic sample changer for 40 samples

© 00 N O G A~ W N -
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13 Program version

The display is discussed in Section 6.2.2.

displ-ID = 3: text display

String of any printable ASCII characters (text). The text is displayed on the terminal and may not
exceed 64 characters. <CR,LF> is automatically inserted after every 16 characters when the
text is output via the terminal.

Note: The display remains on the screen until the next DS .command is issued or the display is
changed via a terminal input.

A DS command without additional < option> specification causes the display selected by
<displ-ID > in the stored configuration to be generated.

BE(<scode>) Bell

Switches an audible signal on or off, according to <code>.
<code>: integer value

Control word for an audible signal, according to the following code:

code |Meaning

0 Audible signal off (default)
Single sound (duration approx. 0.5 s)

2 Permanent sound (on/off frequency
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7.3.7 Commands for reading device status, registers and measured values

ST(<aved>)
Rl(<mask>)
RR(<reg-code>)
MV(<nval>)

Status

Read input

Read register(s)

Read measured values
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ST(<aved>) Status ,

Request for transferring status data from the diffractometer to the external computer.
<aved >: integer value :

Selects the status information to be transferred to the external computer

Status messages between diffractometer and external comput‘er' |

aved  |Meaning
1 Actual value of circle 1 in degrees
2 Actual value of circle 2 in degrees
3 Actual value of circle 3 (x) in degrees
4 Actual value of circle 4 (¢) in degrees
5 Actual value of the linear coordinate x (in mm)
6 Actual value of the linear coordinate y (in mm)
7 Actual value of the rotation/transmission sample changer with stepper motor (in degrees)”
8 Actual value of the variable diaphragm 1 (in steps) |
9 Actual value of the variable diaphragm 2 (in steps)
10 Actual value of the diaphragm changer
11 Actual position of the sample changer for 40 samples
12 Count rate in measuring electronics 1
13 Measuring time in measuring electronics 1
14 Pulse counter in measuring electronics 1
15 Count rate in measuring electronics 2
16 Measuring time in measuring electronics 2
17 Pulse counter in measuring electronics 2
18 Ready messages
19 Warnings
20 Alarms
21 Trap register for generator alarms when the X-ray generator is switched off
22 Mode control word
23 Measuring sequence control word
24 Number of rest steps in step scan mode
25 Number of stored measured values
26 Cause for abortion of a measurement
27 Missing ready messages upon abortion of a measurement
28 Pending alarms upon abortion of a measurement

ST without argument causes transmission of the complete status information. The individual
status information items are separated by commas and transferred to the computer in the order
of ascending code numbers. Missing items are replaced by commas.

Status information items with codes between 18 and 28 are decimal figures < 65535 with up to 5
digits. They are the sum of significance values of the following allocation:
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Ready messages from the diffractometer

Significance | Meaning
1 Circle 1 in desired position
2 Circle 2 in desired position
4 Circle 3 (Eulery) in desired position
8 Circle 4 (Euler ¢) in desired position
16 Translation x in desired position
32 Translation y in desired position
64 Rotation/transmission sample changer with stepper motor in desired position
128 Variable diaphragm 1 in desired position
256 Variable diaphragm 2 in desired position
512
1024 Automatic sample changer for 40 samples in desired position
2048 High voltage 1 selected
4096 High voltage 2 selected
8192 X-ray generator set
16384 Tube window in desired position
32768 Reserved

Warnings from the diffractometer

Significance | Meaning
1 X-ray generator switched off
2 X-ray generator shutdown circuit open
4 Tube window closed
8 Lead glass door open
16 High voltage 1 switched off
32 High voltage 2 switched off
64 No sampie in magazine position
128 Service switch in SERVICE position
256 Water level k
512 Goniometer temperature > 50 °C
1024 Reserved
2048 Reserved
4096 Reserved
8192 Reserved Note: The warnings with significance
16384 Reserved ~ 1...128 are pending alarms which
ceres_|resoncd oo mesked = o) by o
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‘ Alarms frorﬁ the diffractometer (which can be masked with the AF command)
Significance | Meaning ,
1 X-ray generator switched off
2 X-ray generator shutdown circuit open
4 Tube window closed
"8 Lead glass door open
16 High voltage 1 missing
32 High voltage 2 missing
64 No sample in magazine
128 Service switch in SERVICE position

Note: The pending alarms masked by the computer with the AF command (= ineffective) are
displayed as warnings and not as alarms

Alarms from the diffractometer (which cannot be masked With the AF command)

Significance | Meaning
256 Circle 1 or 2 in limit switch position
\ 512 |Atleast one of the circuits 3, 4 or TX, TY in limit switch position
1024 300 V DC missing
2048 +24 V DC missing
4096 24 V AC missing
8192 +12V DC missing
16384 60 V DC missing
32768 Sample changer malifunction (automatic 40-sample changer)

Trap register for generator alarms when the X-ray generator is switched off

Significance | Meaning
1 Power limit of X-ray generator exceeded
2 Level of de-ionized water
4 Town water
8 Safety loop
16 X-ray lamp
32 Window lamp
64 Reserved
128 Reserved
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Mode control word

Significance | Meaning

1

0 = diffractometer control active
1 = set up mode

0 = terminal control

1 = computer control

Measuring sequence control word

Value | Meaning

O O dh W N = 0O

No measuring task in progress

Initialization of measuring task

Measuring sequence control

Wait until diffractometer is ready for measurement
Measurement in progress

Wait until measuring value memory is free
Measuring task aborted '

Cause for abortion of a measurement

Display

Meaning

g A~ W N -~ O

External abortion (= abort command)

Abortion due to a pending effective alarm

Abortion due to the fact that the unit setting time has been exceeded
Abortion due to unsatisfied measuring conditions

Measured-value memory overflow

Measuring task cannot be executed
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Missing ready message when a measurement is being aborted

Significance | Meaning
1 Circle 1 not in desired position
2 Circle 2 not in desired position
4 Circle 3 (Eulery) not in desired position
8 Circle 4 (Euler ¢) not in desired position
16 Translation x not in desired position
32 Translation y not in desired position
64 Rotation/transmission sample changer with stepper motor not in desired position
128 Variable diaphragm 1 not in desired position
256 Variabie diaphragm 2 not in desired position
512 Diaphragm changer not in desired position
1024 Automatic sample changer for 40 samples not in desired position
2048 High voltage 1 has not been set
4096 High voltage 2 has not been set
8192 X-ray generator has not been set
16384 Tube window not in desired position
32768 Reserved

Effective alarms upon abortion of a measurement

Significance { Meaning
1 X-ray generator switched off
2 X-ray generator shutdown circuit open
4 Tube window closed
8 Lead glass door open
16 High voltage 1 switched off
32 High voltage 2 switched off
64 No sample in selected magazine position
128 Service switch in SERVICE position
256 Circle 1 or 2 in limit switch position
512 At least one of the circuits 3, 4 or TX, Ty in limit sWitch position -
1024 1300 V DC missing
2048 +24 V DC missing
4096 24V AC missing
8192 +12V DC missing
16384 —12'V DC missing ' ;
32768 Sample changer malfunction (automatic sample changer for 40 samples)
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Ri(<mask>) Read input ,

Reads all binary TTL inputs selected by <mask> and transfers the figure 0 for TTL LOW input
levels and the figure 1 for TTL HIGH input levels to the external computer in the order of ascend-
ing significance.

<mask>: integer value

Sum of the bit significance values of the binary inputs 1 to 8:

Significance | Number of the binary output

1 1

2 2

4 3

8 4

16 5
32 6
64 7
128 8

An Rl command without parameters causes transfer of all binary inputs.

Unconnected binary inputs are terminated with 1-kQ resistors to +5 V and supply TTL HIGH
level.

RR(<reg-code>) Read register(s)
Command for reading diagnosis data '

<reg-code > : integer value
Code number of diagnosis data items with the following allocation:

" reg-code | Meaning

Input register F0481¢

input register F0491¢

Input register FO4A1s

Input register F04B1s

Input register F04C1g

Input register F0881¢

Input register FO8916

Input register FOBA1s

Input register FO8B1s

Input register FO8C1g

Input register F2001¢

Fault indication SCEr for the automatic sample changer for 40 samples
Program version

Code of the key, that has been actuated at the diffractometer terminal last

© O N OO ;M s WN =
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<reg-code> = 1to 11

Sum of bit significance values which are discussed in the Chapter “Register Assignment” and
are output as a 3-digit decimal figure < 255

<reg-code> = 12
Error code for the automatic sample changer for 40 samples with the following meaning:

bisplay Meaning
0 Sample changer free from defecté
1 Magazine position 0 (S1) has not been reached
2 Reserved
3 Magazine switch position S3 has not been reached
4 Selected magazine position (S4) has not been reached
5 Sample arm position “magazine” (S5) has not been reached
6 Sample arm position “empty field inquiry” has not been reached
7 Sample arm position “measuring position” has not been reached
8 Sample arm position “magazine feed” has not been reached
9 Reserved ’
10 Reserved
11 Reserved 7
12 Rocker position “magazine feed” (S13) has not been reached
13 Rocker position “sample feed” (S13) has not been reached
14 Sample rotation “0 degree position” (L2) has not been reached
15 Sampie rotation “90 degree position” (L1) has not been reached
16 Reserved
17 Magazine feed travelled in limit switch S1
18 Magazine feed travelled in limit switch S11
19 llegal magazine feed position
20 lilegal sample arm position
21 lllegal rocker position
22 lilegal sample rotation position

<reg-code> = 13
String with program number and version of the internal control software

<reg-code> = 14

Code of the key, that has been actuated at the diffractometer terminal last (maximum 3 digits). If
no key has been actuated at the diffractometer terminal after the command RR14 has been
entered last, zero is output :

An RR command without parameters causes output of all diagnosis data.

7-35
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MV(<nval>)

Read measured values

Command for reading stored measured values

<nval>: integer value

Number of measured values to be transferred in one block to the computer (default = 1)

Measured values are transferred to the computer as integer numbers (range
0 = MV < 8388607) together with the code MV. An overflow of the measured value range is dis-
played by 99 999 999. Only those measured values available will be output if there are less than

required.

7.3.8 List of the interface commands

Device definition commands (Section 7.3.1)

CN(<type>,<conf>)
PA(<trans>,<speed>, <drive>)
2Zl(< zi-value>, < drive>)
MO(<mod >, <drive>)

Mode selection commands (Section 7.3.2)
su

Qu

RC<code>

Configure
Parameters
Zeros Initial
Modulus

Set up
Quit
Remote Control

Commands for setting the measuring parameters (Section 7.3.3)

HV <hv-value> (,< eleétr>)
AG<gain>(,<electr>)

Di(id > )(, < width>)(, < electr>)

1G < tconst > (, <fscale >)(, < electr>)

Element control commands (Section 7.3.4)

HT(<drive>)

IN(< drive>)

GO<target>, <drive>

OS <ampl >, < speed >, <drive>
RO <rspeed >

SL<scode>

FD<slcode>

FA <slcode>

OR<scode>

High voltage
Amplifier Gain
Discriminator
Integrator

Halt

Initialization

Go

Oscillation

Rotation sample changer
Slit

Follow-up divergence slit
Follow-up antiscatter slit
Oscillation/rotation

7-36
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SA< samplé> ,<code> Sample
TW<scode> Tube window
XR <scode> X-ray

OC <mask>,<value> Output contact

Commands controlling the measuring sequence (Section 7.3.5)

AF <mask> Alarm flags

SS < nstep>, <time>, <size >, <drive>, <mode > (,electr>) Step scan
SS<nstep>, <time>, <size>,<drive>(electr>) Scan

HP <hvmin>, <hvmax>, <time> (,electr>) High voltage piot
DP < dimin >, <dimax>, <time > (,electr>) Discriminator plot

Terminal control commands (Section 7.3.6)
DS <displ-ID > (, < option>) Display

BE(<scode>) Bell

Commands for reading device status, registers and measured values (Section 7.3.7)

ST(<aved>) Status

RI(<mask>) ' Read input
RR(<reg-code>) Read register(s)
MV(<nval>) Read measured values
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8 Installation :
8.1 Installation of Cabinet and: Radiation Protection Box

Please follow the Room Planning (C79000-M3476-C139) and Installation Guidelines (C79298-
-A3128-A10-*-31) when installing the diffractometer system.

The safety switches on the radiation protection box table top must comply with the planned dif-
fractometer configuration according to the Installation Guidelines C79298-A3128-A10-*-28.

8.2 Installing Earth, Mains and Water Connections

The earth and mains connections must comply with the circuit diagram C79298-A3136-A101 -*.
-11.

In order to guarantee faultless operation of the measuring position, all earth connections be-
tween

- X-ray generator,

- goniometer,

- tube stand,

- radiation protection box,
- terminal,

- control unit and

- side panels

must be installed as shown in the circuit diagram C79298-A3136-A101-*-11,.using cables with
cross sections as indicated in the diagram.

All cables leading to the control unit connectors must be fixed with special cable clampsto a
clamping rail next to the connector location. :

The screen insulation material must be removed in the cable clamp area and the screens
pressed against the cabinet by the cable clamps.

If the screen insulation of a cable cannot be removed (e.g. computer.cables), the cable is also
fixed using a cable clamp. M3 threaded holes below the clamping rail permit the screens of
these cables to be connected to earth using an M3 SCrew.

Water connections are established according to the dlagram C79298-A31 36-A101-*-12, Refer to
the Operating Instructions of X-ray generator and tube stand for connecting these units to the
water supply.

8.3  Activating the X-ray Generator Shutdown Circuit

The jumper between 5a and 8a in the X4 generator plug (see éircuit diagram C79249-A3028-X1-*-

-11) must be removed in order to enable the control unit to switch off the X-ray generator in the
event of a hazardous situation or on command. This jumper is removed in the factory if the X-ray
generator is part of a D 5000 measuring equipment.
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8.4  Programming the Control Unit
Caution: Switch off mains before manipulating electronics modules or cables.

The electronics modules contain electrostatically sensitive components. An earthed object
shouid be touched before handling these components or modules.

Before the D5000 measuring position can be commissioned, the control unit modules must be
programmed using the programming switches provrded and its configuration and operating par-
ameters entered.

The corresponding program memory must be instalied in the CPU.

The above steps have already been performed in an D5000 measuring position. They only re-
quire updating if the configuration is changed or control modules are replaced.

Follow the instructions in C79298-A3160-X1-*-37 to set the programming switches and select the
program memory (see also module description).

Configuration and operation parameters are entered via the terminal using the CONF command
(see Chapter 6).

8.5  Cabling of the Measuring Position
Caution: Switch off mains before manipulating electronics modules or cables.

Plugged connections must be secured by means of screws to ensure durable contact. Poor
connections can be destroyed by the stepper motor currents.

The overview circuit diagram C79298-A3160-X1-*-12 shows the D5000 measuring position in-
cluding all physical components which may be connected, except the position sensitive detector
and the high temperature attachment.

All information required for hardware planning and installation can be found in this diagram:
Connection of physical elements, such as automatic sample changer (X212, X213).

Connection of various physical elements to a conriector, which only allows one element to be
connected. For example: rotation sample changer with stepper motor or Euler cradle circle
phi (broken line representation of X232 connecting cable).

Connecting cable type specification for physical elements which are to be connected via a
separate cable. For example: goniometer cable C79195-A3533-H400 (X242).

The control unit modules required for element operation. These are the modules featuring the
connector of the physical element and the modules which are shown in the overview diagram
between these connecting modules and the bus system.

The plug-in location of the modules are shown on the inscription strips on the control unit sub-
rack.

The connector specification “X...” on the control unit for connecting an element.
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Caution: The connectors of some elements are identicél and may therefore be confused. In ad-
dition to the specification “X...”, some of these connectors have coloured dots:

X252 (blue dot): box connector to control unit wmdow control (C79458-12234-B4).

X242 (yellow dot): connection of the goniometer cable to the control unit interface (C79458-
-12234-B5). ‘ ‘

X54 (red dot): connection of the operator panel to the control unit CPU (C79458-1.2234-B1).

In order to prevent damage to the electronics due to incorrect connector installation, the connec-
tor specification should be checked against the inscriptions on the control unit before the unit is
switched on. ’

8.6  Elapsed Time Counter and Additional Alarm Lamps

Follow the Installation Guidelines C79298-A3136-A101-*-28 when installing the elapsed time
counter. ' '

Follow the Installation Guidelines C79298-A3128-D15...D16-*-31 for connecting the additional
alarm lamps.

,-'i\
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8.7 Initializing the Goniometer Angle

First, a coarse synchronization of contro! unit and goniometer is required. Select “tuning” mode
on the terminal and set both circles, coming from smaller angles, above the reference point
(inner circle 30°, outer circle 60°). ‘

The sample tangent is used as a pointer for the inner circle, the detector direction as a pointer
for the outer circle (see Fig. 8-1).

Detector
mounting
position
Primary Detector
beam direction
\"A,\ )
20 = 60°
Sample tangent

&%

o,
~.

—— T T

Fig. 8-1 Detector mounting position and sample surface oriented to the drilling pattern of the
inner circle as pointer for the reference point position

The coarse angle (without digits after the decimal point) is displayed on the terminal with the ref-
erence angle as a reference angle at the reference point.

This procedure must always be performed when a coarse angle is stored but, because of altera-
tions, the coarse angle might not be identical to the actual angular position.

The angle is then calibrated in a set run. The fine angle with all decimal digits is then displayed. If
the initial coarse angle shows an error of more than 2°in a set run, the latter cannot find the refer-
ence point and coarse synchronization is required.
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8.8 Inétall Goniometer and Mounts |

Follow the Instaliation instructions C79298-A3128-A10-*-28 to install the safety switches, which
monitor the goniometer positioning in the radiation protection box according to the model. The
diffractometer is to be shifted evenly into the installation fixture.

The goniometer is in a horizontal position when the tube flange and the tube stand are installed.

1 Adjusting screw for take-off angle
3 Stop ,

4a Front mounting screws of tube stand
4b Rear mounting screw of tube stand
5 Adjusting screw for longitudinal axis
6 Markings for the take-off angle

7 Edge for setting the take-off angle

Fig. 8-2  Flange with tube stand
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8.8.1 Tube stand and aperture diaphragms

First fix the tube flange to the goniometer using four hexagon‘socket screws such that it is firmly
pressed against the stop (Fig. 8-2.3).

The aperture diaphragm system is fixed from below on the stand at the tube flange using a
screw (Fig. 8-3.5) and a spring washer. The adjustment screws (Fig. 8-3.1a/1b and 8-3.2a/2b) of
uncalibrated diaphragms are set to the middle of the total calibration travel.

With uncalibrated stop, mount the sample flange at the center of the free space and move the
stoptoit.

1a Front adjusting screw for aperture diaphragm

1b Rear adjusting screw for aperture diaphragm (on the opposite side, not shown)
2a Front adjusting screw for radiation outlet flange

2b Rear adjusting screw for radiation outlet flange (on the opposite side, not shown)

32 Adapter ring
4 Front adjusting screw
5 Mounting screw for aperture diaphragm holder

Fig. 8-3 Tube stand with aperture diaphragm holder

The tube stand is set onto the tube flange such that the adapter ring (Fig. 8-3.3) of the aperture
diaphragm stand projects freely into the opening at the radiation outiet window and is fixed by
three screws (Fig. 8-2.4). : :

It should be noted that the heavy tube stand does not apply any force on the adapter ring. Tube
stand and aperture diaphragm system may also be installed in inverse sequence. The front ad-
justment screw (Fig. 8-3.4 and 8-4.1) is used to set the desired dimension according to Fig. 8-4 if
the tube flange has not been calibrated.

Set the take-off angle.

Set the edge (Fig. 8-2.7) by means of the adjusting screw (Fig. 8-2.1 ) to the center of the mark-
ing (Fig. 8-2.6) which corresponds to the desired take-off angle.

Usually a take-off angle of 6° is used. The focus then appears smaller by a factor of 10.

8-6
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Using the adjustment screw (Fig. 8-2.5) tube axis is aligned in parallel to the goniometer level.
The distances a and b must be equal (approximately 40 mm).

Mount the safety bracket (Fig. 3-1.7) with two screws.

Il

=
:
|

L=y
<
_ QZ

1 Front adjusting screw
Fig. 844 Desired dimension

1a Front adjusting screw for aperture diaphragm (on the opposite side, not shown)

ib Rear adjusting screw for aperture diaphragm

2a Front adjusting screw for variable aperture diaphragm (on the opposite snde not shown)
2b Rear adjusting screw for variable aperture diaphragm

Fig. 8-5 Aperture diaphragm holder with variable aperture diaphragm
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8.8.2 Sampie changer ’
The angle control must be initialized before the sample changer can be installed.
The circles are travelled to non-critical mechanical values, e.g.-60°/30° in a set run.

When delivered, the sample changer is centred, i.e. the sample level tangents to the mid-vertical
of the installation circle and thus the rotary axis of the 8 circle.

Play-free installation is achieved by proceeding as follows:
Verify that the tensioning screw (Fig. 3-13.2) is relieved of tension.

The sample changer is fixed using three hexagonal socket screws and spring washers. These
screws are then each unscrewed by a quarter turn before the tensioning screw is tightened.

The sample changer is then fixed in this position and the tensioning screw loosened.

8.8.3 Detector diaphragm and detector

1b

1a Front adjusting screw for scattered-radiation diaphragm (on the opposite side, not shown)
1b Rear adjusting screw for scattered-radiation diaphragm

2 Detector suppert

3 Securing screw

Fig. 86 Detector diaphragm holder with fixed diaphragms

The detector diaphragm holder is fixed in its position usmg two fit pins and fixed on the detector
ring using two hexagonal socket screws.

The limit switch cams must be installed before the detector foot is installed, since the latter
covers the opening in which the limit switch cams are to be inserted.

If you wish to bring the diffractometer into a vertical position, it has be done at the latest before
mounting the detector.

Insert the detector-with socket (Flg. 3-25.5) into the holder (Fig.-8-6.2) of the detector diaphragm
holder.

Tighten the locking screw (Fig. 8-6.3).
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1a Front adjusting screw for variable scattered-radiation diaphragm (on the opposite side, not
shown)

1b Rear adjusting screw for variable scattered-radiation diaphragm -

2a Front adjusting screw for detector diaphragm changer (on the opposite side, not shown)

2b Rear adjusting screw for detector diaphragm changer

Fig. 8-7 Detector diaphragm holder with variable scattered-radiation diaphragm and detector
diaphragm changer

8.9 Insert X-ray Tube
See Operating Instructions for type S tube stand.
Connect the rip line to the ground plug at the high-voltage plug.

Connect the cable of the tube stand to the multipoint connector X700 in the radiation protection
box.

8.10 Set Limit Switch

The limit switches must be set before the diffractometer can be used for measurements. Please
verify that all possible collisions have been provided for. All limit switches are connected in
series, individually or in groups to the sockets on the goniometer side. Unused socket pairs
must be jumpered. The limit switch function is discussed in Section 3.6.4.

8-9
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9 Parameterizing the Measuring Electronics

Before the unit is calibrated under radiation or before measuring reflections, the electronics para-
meters must be selected such that all direct beam pulses and/or all pulses from the diffracted
beam are recorded.

A scattering body is irradiated with 6/26 of approximately 65°/130° at a setting of 20 kV /5 mA.
The rear of a plastic sample holder, a piece of perspex or the rear of the calibration glass slit
may be used as a scattering body. All diaphragms, absorbers or Kg filters must be removed or
opened. Soller slits may remain in the beam path. The scintillation counter must be installed
directly behind the detector diaphragm location without any monochromators.

Select the required gain (e.g. 2).
Select the lower threshold as value for the required fine position (e.g. 1).
Select the integral channel width. '

Starting at 800 V, increase detector high voltage in steps of approximately 50 V until the pulse
rate is nearly constant (changes less than 5 % per 50-V).

Select the tube current such that the pulse rate is approximately 4 - 10 pulses/s.
Reduce detector high voltage until half the intensity has been reached.

Set lower threshold to half the value (e.g. 0.5).

The channel width remains integral for measurements using the direct beam.

Set the channel width to twice the lower threshoid (e.g. 1) for measurements using the diffracted
beam. This setting can be optimized with a strong reflection and a discriminator plot.
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10  Calibrating the Diffractometer

Calibration is performed in order to align all diaphragm centers to the zero direction and to de-
fine the zero position of the 6 and 29 scales.

The diffractometer has been calibrated before delivery. The adjustment screw settings should
therefore not be altered during commissioning.

The diffractometer is installed with its mounts (see Section 8) and control unit and measuring
electronics are initialized (see Section 9).

First-time calibration is limited to defining the zero points of the 6 and 20 scales and checking the
diaphragm positions. The adjustment screw settmgs are only:altered if this is required for correc-
tions.

An adjustment screw need therefore not be touched if the control values of all calibration steps
are within tolerance.

Calibration is spilit up into the procedures “measuring check” using the goniometer drives and
“selective correction” using the adjustment screws. This enables calibration work to be per-
formed under full protection conditions.

A beli-shaped curve results if beam aperture and detector aperture are approximately equal. The
beam direction is identical to the maximum intensity and can be determined using the usual
peak value detecting methods. In a different arrangement, the correlation between control angle
and intensity shows more squared characteristics without specific maximum. The beam direc-
tion in this case is then the edge fhean value at 80 % of the maximum value.

If in doubt, the mean value method should be used. Measurements can be computer-controlled
or manually performed.

All measurements should start at the small angular values in order to eliminate the gear box in-
fluence when changing direction.

The maximum counting rate should be between 1 x 10° and 5 x 10° pulses/s in order to ensure
the statistic accuracy of the measured values. The intensity can be adjusted accordingly by
setting the X-ray generator and inserting the absorber.

Calibration without glas slit described Section 10.1.5, 10.1.6, 10:2.5 and 10.2.6 (sample: none)
presuppose that there is no shadowing of the direct beam in the sample changer. This is not al-
ways completely guaranteed with the rotating sample changers. Therefore, for these calibration
steps, the sample changer must be turned (90°), so that the direct beam can pass through the
cleared center.

1
inten- Inten- | /\\,.\__ et 08

sity sity

J

angle —— ., —_————— angle
Fig. 10-1 Beam direction according to Fig. 10-2 Beam direction according to the
the maximan mean value of the 80% edges
10-1
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10.1  Adjustment of the fixed diaphragms
10.1.1 Zero Point Definition of the © Scale

Constellation
Variable Not available

. aperture diaphragm
Fixed 6 mm + absorber
Sample Glass slit
Fixed scattered-radiation diaphragm Open :
Variable Not available
KB filter As required
Detector diaphragm Open
8 without correction ~-1°< @< +1°
26 without correction 0°
Measures

Search maximum in the range ~1° < 6 < +1°with 6.

Consequence

The calibration is o.k. if the zero angle 6n lies within the range ~ 1°< 6N < +1°; if not, check '
sample changer and its installation. :

Result
The angle of the fine zero beam on the uncorrected 6 scale is 8,

10-2
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10.1.2 Zero Point Definition of the 20 Scale

Constellation

Variable . Not available
. aperture diaphragm
Fixed 6 mm + absorber
Sample Glass slit
Fixed o Open
. scattered-radiation diaphragm .
Variable Not available
Kg filter , As required
Detector diaphragm 0,1 mm
¢ without correction Zero angle accord-
ing to Section 10.1.1
26 without correction ~-1°<20 < +1°
Measures

Search maximum in the range —1° < 28 < +1° with 26.

Consequences
The calibration is 0.k. if the zero angle lies within the range - 0.3° < 268 < +0.3°.

If 20N < ~ 0.3°, turn length adjustment screw at the tube flange (Fig. 8-3.4) by |26n| x 70/16
turns anti-clockwise.

If 265 > +0.3° turn length adjustment screw at the tube flange (Fig. 8-3.4) by |26n| x 70/16
turns clockwise. '

Note the play of the adjustment screw.

Calibration steps according to Section 10.1.1 and 10.1.2 must be repeated if tube displacement
is necessary.

Result
The zero beam angle onthe uncorrected 26 scale is 26N.

10-3
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10.1.3 Standardize Angle Scales on the Zero Beam
Measure |
Enter 8R = 30° - 6N as reference angle for 6.

Enter 26r = 60° - 6N as reference angle for 26.

Execute set run then.

Result
The zero point of the corrected angles is in the zero beam.

Note: This standardization assumes that the zero angles are determined with an uncorrected
angle scale (reference angle: 30°/60°). The reference angle 8r = 30° — (ON1 + 6N2 ) must be
entered if the zero angle én2 is determined with an angle scale corrected with 6n1.

The same applies for 26 accordingly.

10-4
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10.1.4 Ceniering the Scattered-Radiation Diaphragm to the Zero Beam

Constellation

Variable . Not available
. aperture diaphragm
Fixed 6 mm + absorber
Sample Glass slit
Fixed o 0.1 mm
. scattered-radiation diaphragm .
Variable Not available
Kg filter As required
Detector diaphragm Open
8 without correction ‘ 0°
2 without correction ~-1°< 20 < +1°
Measures

Search maximum in the range —1°< 26 < +1° with 20,

Consequences
The calibration is o.k. if |26max} < 0.01°.

1f 26max = -+0.01° turn adjustment screw at the front (Fig. 8-6.1a) by 28max X 66/16 turns clock-

wise and secure using the rear counter screw (Fig. 8-6.1b).

If 26max = — 0.01° turn adjustment screw at the rear (Fig. 8-6.1b) by 28max X 66/16 turns clock-
wise and secure using the front counter screw (Fig. 8-6.1a). -

Check with “measures”.

Resuit
The scattered-radiation diaphragm is aligned to the zero beam and thus:to the sampie center..

10-5




B3476138/1

10.1.5 Centering the Aperture Diaphragm to the Zero Beam

Constellation

Variable . Not available
. aperture diaphragm f
Fixed 0,1 mm
Sample None
Fixed L 6 mm + absorber
.. scattered-radiation diaphragm .
Variable Not available
Kg filter As required
Detector diaphragm 1or0.1 mm
8 0° (90° with rotating sample changer)
20 ' -2°<20< +2°
Measures

Activate direct beam in the range —2° < 28 < +2° with 26 and determine the mean value 26m
of the 80% edge angles.

Consequences
The calibration is o.k. if |20m] < 0.02°.

f20M > +0.02° turn adjustment screw at the rear (Fig. 8-3.1b) by 26m x 47/16 turns clockwise %
and secure using the front counter screw (Fig. 8-3.1a).

if26m < - 0.02°, turn adjustment screw at the front (Fig. 8-3.1a) by 26m X 47/16 turns clockwise
and secure using the rear counter screw (Fig. 8-3.1b).

Check with “measures”.

Result
The aperture diaphragm is aligned to the zero beam and thus to the sample center.

10-6
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10.1.6 Centering the Radiation Outlet Flange

Constellation
Variable . Not available

. aperture diaphragm
Fixed Open
Sample : None
Fixed o Open

. scattered-radiation diaphragm .

Variable Not available
Kg fitter | As required
Detector diaphragm 0.1 mm + absorber
0 0° (90°'with rotating sample changer)
26 -4 <20 < +4°
Measures

Activate direct beam in the range — 4°<28< +4° with 26 and determine the mean value 26r1,2
of the 80% edge angles.

Consequences
The calibration is o.k. if both|26F1,2] = 3.5°.

If the absolute value of an edge angle is less than 3.5°and positive, turn adjustment screw at the
front (Fig. 8-3.2a) by (3.5° - | 26r|) x 16/16 turns clockwise and secure using the rear counter
screw (Fig. 8-3.2b).

If the smaller edge angle is negative, turn adjustment screw at the rear (Fig. 8-3.2b) by
(3.5°~ |26F|) x 16/16 turns clockwise and secure using the front counter screw (Fig. 8-3.2a).

Check with “measures”.

Result
The radiation outiet flange permits a beam of an aperture angle of 3° to emerge without shading.
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102 Adjustment of the Variable Diaphragms
10.2.1 Zero Definition of the © Scale

Constellation

Variable . 342 (open)

i aperture diaphragm S
Fixed 6 mm + absorber
Sample Glass slit
Fixed o Not available

. scattered-radiation diaphragm | ‘
Variable 342 (open)
Kg filter As required
Detector diaphragm Open
8 without correction -1°<fh< +71°
26 without correction 0° ‘
Measures

Search maximum inthe range —1° < 8 < +1°with o.

Consequence

The calibration is o.k. if the zero angle n lies within the range - 1° < 8N < +1°; if not check
sample changer and its installation.

Result
The angle of the fine zero beam on the uncorrected ¢ scale 6n.
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10.2.2 Zero Definition of the 20 Scale

Constellation

Variable ) 342 (open)
. aperture diaphragm
Fixed 6 mm + absorber
Sample Glass slit
Fixed L Not available
] scattered-radiation diaphragm
Variable 342 (open)
Kp filter As required
Detector diaphragm 0,1 mm
6 without correction Zero angle accord-
ing to Section 10.2.1
26 without correction ~-1°<20 < +1°
Measures

Search maximum in the range - 1° < 26 < +1°with 28,

Consequence
The calibration is o.k. if the zero angle lies within the range = 0.3° < 26N < +0.3°,

If26n < - 0.3° turn length adjustment screw at the tube flange (Fig. 8-3.4) by |2 6n] x 70/16
turns anti-clockwise.

If 20N > +0.3° turn length adjustment screw at the tube flange (Fig. 8-3.4) by |2 6n] X 70/16
turns clockwise.

Note the play of the adjustment screw.

Calibration steps according to Section 10.2.1 and 10.2.2 must be repeated if tube displacement
is necessary.

Result
The zero beam angle on the uncorrected 29 scale is 20N .

10-9
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10.2.3 Standardize Angle Scales on the Zero Beam

Measure

Enter 8r = 30°— qn as reference angle for 6.
Enter 26r= 60° — 20N as reference angle for 20N..
Execute set run.

Result
The zero point of the corrected angles is in the zero beam.

Note:This standardization assumes that the zero angles are determined with an uncorrected
angle scale (reference angle: 30°/60°). If the zero angle 6n2 is determined with an angle scale
corrected with 8n1 the reference angle 9r = 30° - (BN1 + 8n2) must be entered.

The same applies for 26 accordingly.

10-10
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10.2.4 Centering the Variable Scattered-Radiation Diaphragm to the Zero Beam

Constellation

Variable ) 342 (open)

. aperture diaphragm v
Fixed , 6 mm -+ absorber
Sample Glass slit
Fixed L Not available

. scattered-radiation diaphragm

Variable 10 (closed)
Kg filter As required
Detector diaphragm Open
0 0°
26 -1°<20 < +1°
Measures

Search maximum in the range — 1°< 28 < +1°with 26,

Consequences _
The calibration is o.k. if |28max| < 0.01°

If 20max = +0.01°% turn adjustment screw at the front (Fig. 8-7.1a) by 26max X 109/16 turns
clockwise and secure using the rear counter screw (Fig. 8-7.1b).

If 26max < — 0.01°, turn adjustment screw at the rear (Fig. 8-7.1b) by 26max x 109/16 turns clock-
wise and secure using the front counter screw (Fig. 8-7.1a).

Check with “measures”.

Result

The variable scattered-radiation diaphragm is aligned to the zero beam and thus to the sample
center.
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10.2.5 Centering the Variable Aperture Diaphragm to the Zero Beam

Constellation

Variable aperture diaphragm 10 (closed)
Fixed 6 mm + absorber
Sample None
Fixed Not available

. scattered-radiation diaphragm
Variable 342 (open)
Kg filter As required
Detector diaphragm 1 or.0,1mm
9 0° (90° with rotating sample changer)
26 -2°<20< +2°
Measures

Activate direct beam in the range - 2° < 26 < +2°with 26 and determine the mean value 20m
of the 80% edge angles.

Consequences
The calibration is o.k. if |26m| < 0.02°.

if26m = +0.02° turn adjustment screw at the rear (Fig. 8-5.2b) by 26m x 35/16 turns clockwise
and secure using the front counter screw (Fig. 8-5.2a).

if2emM < —0.02°, turn adjustment screw at the front (Fig. 8-5.2a) by 26m x 35/16 turns clockwise
and secure using the rear counter screw (Fig. 8-5.2b).

Check with “measures”.

Result
The variable aperture diaphragm is aligned to the zero beam and thus to the sample center.
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10.2.6 Centering the Aperture Plug-in Diaphragm to the Zero Beam

Consteliation

Variable aperture diaphragm 342 (open)

Fixed 0.1 mm + absorber

Sample None

Fixed Not available
scattered-radiation diaphragm

Variable 342 (open)

Kp filter As required

Detector diaphragm 10or0.1 mm

0 0° (90° with rotating sample changer)

20 -2 <2< +2°

Measures

Activate direct beam in the range - 2° < 28 < +2° with 26 and determine the mean value 26y
of the 80% edge angles.

Consequences
The calibration is o.k. if [26m] < 0.02°,

If 26M = +0.02° turn adjustment screw at the rear (Fig. 8-5.1b) by 20m x 47/16 turns clockwise
and secure using the front counter screw (Fig. 8-5.1a).

If26m < -0.02° turn adjustment screw at the front (Fig. 8-5.1a) by 26m x 47/16 turns clockwise

and secure using the rear counter screw (Fig. 8-5.1b).
Check with “measures”.

Result

The aperture diaphragm is aligned to the zero beam and thus to the sample centre.

10-13
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10.3 Célibrating the Detector Diaphragm Changer

For the basic calibration, it is assumed that the detector diaphragm changer is open or has not
been inserted.

The detector diaphragm changer is calibrated after basic calibration. The diaphragm changer is
aligned to the zero beam such that the zero angles of the fixed diaphragm and the detector dia-
phragm changer are the same.

Cbnstellation
The constellation is the same as in Section 10.1.2.

Measures

Determine the zero angle of the plug-in diaphragm (26ns) with open detector diaphragm
changer according to Chapter 10.1.2. Remove detector plug-in diaphragm and select the dia-
phragm changer. Determine the zero angle with diaphragm changer (26nw) in the same manner
as with the plug-in diaphragm.

Consequence
The calibration is 0.k. if |26nw - 26ns| < 0.01°.

If 20Nw - 26Ns < - 0.01°, turn adjustment screw at the front (Fig. 8-7.2a) by
|26Nw - 26Ns | x 173/16 turns clockwise and secure using the rear counter screw (Fig. 8-7.2b).

If 26Nw-20NS = +0.01° turn adjustment screw at the rear (Fig. 8-7.2b) by
[26Nw - 20Ns| X 173/16 turns clockwise and secure using the front counter screw (Fig. 8-7.2a).

Check with “measures”.

Result
The angular values of plug-in diaphragm and diaphragm changer are identical.
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10.4 Adjustment with Open Eulerian Cradle

The objective of the adjustment is to align the zero beam on the fulcrum of the Eulerian cradie,
the alignment of all diaphragm centres to the zero direction and determination of the zero of the
6 and the 26 scales.

The general remarks on adjustment of the diffractometer (page 10-1) must also be observed.

The correct horizontal position of the focal spot should -be guaranteed by carrying out an adjust-
ment with a standard sample changer according to Sections 10.1.1 and 10.1.2.

Adjustment of the Eulerian coordinates x and y must be carried out using a mandrel and tele-
scope. X, y and z should be adjusted such that the movement of the mandrel tip becomes as
small as possible when y and ¢ are varied. If nothing is specified with all subsequent adjust-
ments, the x and y coordinates remain at these adjusted values xn and yn.

The value 0° must be set for the Eulerian coordinate ¢ with all subsequent adjustments, if ¢ is
not specified.
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10.4.1  Adjustment of Focal Spot Height, Determination of Zero Angle 26

Constellation

Fixed aperture diaphragm ‘|Open

Diaphragm close to sample Not fitted

Sample . Diaphram holder with 0.05-mm diaphragm
Fixed scattered-radiation diaphragm | Open -

Soller slit - Not fitted -

Detector diaphragm . 0.3-mm aperture hole ‘1)

¥ +45°/0° [ - 45°

) 0 ,

26 -1°< 20< +1°

1) Aperture hole at rated height, not corrected for height! -

Measures
With 26 in the range - 1° < 26 < +1°, search for the maximum fory = +45°, 0°and - 45°
A = 26max & = +45°, B = 20max x=0)and C = 20max (y = - 45°).

Conseqguences
The adjustment is correct if |C—A| < 0.03°.

If (C - A) = 0.03°, reduce the distance from the focal spot to the goniometer plane by
h (in mm) = 2.18-(C - A) (in degrees).

f{C-A) <-0.03°, ihcrease the distance from the focal spot to the goniometer plane by
h (inmm) = 2.18- (A - C) (in degrees).

Check with “Measures”.

Result

The focal spot, fulcrum of the Eulerian cradle and the detector aperture at 26p are in a straight
line. Thus the zero beam passes through the fulcrum of the Eulerian cradle.

260 = 3.41B-1.21-(C + A)
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10.4.2 Adjustment of Long Aperture Slit Close to the Sample

Constellation

Fixed aperture diaphragm Open

Aperture slit close to the sample Fitted

Sample Diaphram holder with 0.05-mm diaphragm
Fixed scattered-radiation diaphragm | Open

Soller slit Not fitted

Detector diaphragm 0.1 mm

X +45° [ - 45°

6 e

26 -1°< 20 < +1°

Measures

With 26 in the range 1° < 26 < + 1°, search for the maximumfory = +45°and - 45°
S = 26max. (x = +45°), P = 26max (x = —45°).

Consequences
The adjustment is correct f |[S-P| < 0.01°.

If (S-P) = +0.01°, turn the bottom screw on the aperture close to the sample by
20- (S - P)/16 turns counterclockwise, and the top screw clockwise by the same amount.

If (S-P) < -0.01°, turn the top screw on the aperture close to the sample by 20- (P - §)/16
turns counterclockwise, and the bottom screw clockwise by the same amount.

Check with “Measures”.

Result
The aperture slit close to the sample is aligned to the Eulerian fulcrum.

10-17
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10.4.3 Adjustment of Long Aperture Hole Close to the Sample

Consteliation

Fixed aperture diaphragm ‘Open-or 6-mm diaphragm + absorber
Aperture hole close to the sample Fitted

Sample ; Sample holder with 45° diaphragm
Fixed scattered-radiation diaphragm  |Open

Soller slit Not fitted -

Detector diaphragm Open v

% 90°/0°

@ 10°/180°

6 0°

26 0°

X 27 mm < X < 33 mm

Measures

With x in the range 27 mm < x < 33 mm fory = 90° and 0° with ¢ = 0° and 180°, search the
maximum:

L = Xmax (¥ = 90°/¢ = 0°; M = Xmax (¢t = 0°/¢ = 0°%; Q = Xmax (¥ = 90°/ ¢ = 180°);
R =Xmax(x =0°/¢ = 180°). :

Consequences
The adjustment is correct If |Q-R| < 0,05 mmand |L~M] < 0.02 mm.

If (Q - R) = 0.05 mm, turn the front screw on the aperture hole close to the sample
16-(Q - R)/16 turns counterclockwise and the rear screw clockwise by the same amount.

if (Q—-R) < -0.05 mm, turn the rear screw on the aperture hole close to sample the by
16- (R — Q)/16 turns counterclockwise and the front screw clockwise by the same amount.

I (L— M) = 0.02 mm, turn the bottom screw on the aperture hole close to sample the by
14- (L - M)/16 turns counterclockwise and the top screw clockwise by the same amount.

If (L— M) < -0.02 mm, turn the top screw on the aperture hole close to sample the by
14-(M - L)/16 turns counterclockwise and the bottom screw clockwise by the same amount.

Check with “Measures”.

Result
The aperture hole close to the sample is aligned to the Eulerian fulcrum.
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10.4.4 Adjustment of Sample Height of Eulerian Cradie (z Coordinate)

a) 6scan
Constellation

Fixed aperture diaphragm

Open

Aperture slit close to sample

Any

Sample

Sample holder with glass slit

Fixed scattered-radiation diaphragm Open

Soller slit Not fitted
Detector diaphragm Open

X 0°

6 -1°<8 < +1°
26 0°

Measures

With € in the range - 1° < 6 < + 1°, search the maximum (6n).

Conseqguences

If the zero angle 8 is in the range — 1° < 6N < 1°, normalize the 8 angle scale onto the zero
beam according to Section 10.1.3; otherwise check the Eulerian cradie and its assembly, and
repeat the complete adjustment according to Section 10.4.

Result

The angle of the zero beam on the newly normalized 8 scale is 0°.
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b) 26 scan

Constellation

Fixed aperture diaphragm Open

Aperture slit close to sample Any (as with Section 10.4.4a)
Sample Sample holder with glass slit
Fixed scattered-radiation diaphragm Open

Soller slit Not fitted

Detector diaphragm 0.1mm .

X 0°

6 0°

20 -1°< 20 +1°

Measures

With 26 in the range — 1° < 26 < +1°, search the maximum (26n).

Consequences

If [26n—260] < 0.003°, normalize the 26 scale to the zero beam according to Section 10.1.3
(260 = 3.41B~1.21-(C + A); see Section 10.4.1).

If 26N — 260 = 0.003°; reduce the sample height z of the Eulerian cradle by
Az (inmm) = 2.18- (20N — 260) (in degrees).

If 26N - 260 < —0.003°, increase the sample height z of the Eulerian cradie by
Az (inmm) = 2.18- (260 — 26N) (in degrees).

Check the adjustments with “Measures” as in Sections 10.4.4a and 10.4.4b.

Result
The angle of the zero beam on the newly normalized 29 scale is 0°.

10.4.5 Centering the Scattered Radiation Diaphragm, Aperture Diaphragm and Radiation
Outlet Flange to the Zero Beam

Withy = 0°, proceed according to Sections 10.1.4, 10.1.5 and 10.1.6.

10-20
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A o/e Diffractometer
A1 Method of Operation

The 6/0 diffractometer is used for diffraction measurements of a fixed horizontal sample. For this
purpose, both the X-ray tube with aperture diaphragms and the detector with its aperture system
are rotated on a circle around the sample surface centre and the angle of incidence 6, and the
angle of reflection 8r set. The diffraction angle follows the equation'26 = 84+ 6r: Fig. A-1 shows
the beam path.

64 Angle of incidence P Sample

6r Angle of reflection R X-raytube

AB Aperture diaphragm S  Soller slit

D Detector SB Scattered-radiation
DB Detector diaphragm diaphragm

K8 Kg filter

Fig. A-1 /e diffractometer beam path

A2  Application

A permanently horizontally fixed sample surface enables investigations to be performed on
samples which would be destroyed when tilted (liquids, liquid-solid junctions, sensitive powders)
and with samples which do not allow any movement due to their weight or shape (rail sections,
turbine blades, archaeological samples etc.). As the required aggregates can be installed at
fixed locations, the 8/6 diffractometer is particularly suitable for all types of investigation where a
specific medium is applied to the sample (evacuated sample rooms, inert gas conditions, high
and low temperatures etc.). The large X-ray tube range of up to 168° enables stress measure-
ments of stationary samples according to the » method.
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A3  Design

The 6/6 diffractometer uses the same basic structure as the 8/26 diffractometer: tube stand, con-
troller and X-ray generator, radiation protection box, goniometer and superstructure. The individ-
ual components are described in Chapter 3.

A sturdy foot (5) provides a solid stand, even for heavy superstructures. The three resting points
(6) can be adjusted in height which enables the sample surface to be horizontally aligned. The
one-sided weight of the tube stand is compensated by a counter weight (3). Both tube stand (1)
and counter weight are fixed to the outer ring. A clip at the tube stand end provides for proper
cable guidance during the motion.

Tube stand and X-ray tube
Detector

Counter weight

Primary-beam trap

Foot

Height-adjustable resting points
Angle limit stop at 8 = 87°

NOOhA WN -

Fig. A-2 6/ diffractometer
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A flange on the inner ring supports the detector and its diaphragm system.

The sample changer can be fixed to a cylindrical part which is attached concentrically at the
goniometer. The open centre of this part allows supply cables to be led to the sample. Guide
pins between this cylinder and the goniometer allow its position to be reproduced if required.

A primary-beam trap lined with lead (Fig. A-2.4) screens the primary beam over the full range of
the X-ray tube, regardiess of the sample changer type.

Due to the modular structure of the D 5000, a 6/28 drﬁractometer with a fixed tube can be con-
verted into a 6/6 diffractometer with ﬂxed sample, using the appropriate accessories.

Pointer of the inner circle

Inner circle

Pointer of the

ter circl
ou e -,

Outer circle

8y = 30°

Counter weight

Counter weight flange installation location on outer ring
Tube flange

Tube flange installation location on outer ring

Angle limit stop at 6y = 87°

Sample

DU WON -

Fig. A-3 ¢/ diffractometer (schematic)
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A.4 Radiation Protection
The statements made in Chapter 4 also apply for the 6/6 diffractometer.

An exceptional feature is the motion of the tube stand with variable primary-beam direction. The
corresponding screening is guaranteed by a trough-shaped primary-beam trap. It should be
noted that this trap must be installed at the installation points for the beam path level used.

The 6/9 diffractometer has been designed as a fully protected unit for operation up to an angle of
incidence of 87° and any sample type. A stop at this angle (Figs. A-2.7 and A-3.5) provides a limi-
tation. The unit no longer complies with the model conformity and needs a special permit for
operation if this limit stop is removed. The same applies if the primary-beam trap is removed in
order to enable special sample changers to be installed.
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A5 Installation

The installation steps according to Sections 8.1 to 8.6 are identical to those of the 6/20 dif-
fractometer. In addition, the primary-beam trap must be installed at the lying goniometer.

A.5.1 Initializing the Goniometer Angle

First of all controller and goniometer are synchronized. Select “Tuning” mode and use the termi-
nal for moving both circles from smaller angles across the reference points (inner circle: 60°,
outer circle: 30°).

The centre of the detector installation flange is used as a pointer for the inner circle; the upper-
most of the three fixing screws for the tube flange is used as a pointer for the outer flange (Fig.
A-3).

The coarse angle (without digits after the decimal point) is displayed on the terminal with the ref-
erence angle as a reference angle at the reference point.

This procedure must always be performed when a coarse angle is stored but, because of altera-
tions, the coarse angle might not be identical to the actual angular position.

The angle is then calibrated in a set run. The fine angle with all decimal digits is then displayed. If
the initial coarse angle shows an error of more than 2° in a set run, the latter cannot find the refer-
ence point and coarse synchronization is required.

Install goniometer and superstructure.

A5.2 Tube Stand and Counter Weight

Caution! Please note when installing tube stand and counter weight that no part on its own
applies a full torque load to the outer circle, as this would lead to the disengagement of the
worm gear and the wheel! spinning.

Move the outer circle to 85°.

Install the cams for the upper and lower range fimit of the outer circle before installing the
counter weight.

Fix counter weight (Figs. A-2.3 and A-3.1) now.

Retain this position and instali the tube stand and flange. Only then may the outer circle be
moved.

Aperture diaphragms, sample changer and the detector superstructure are installed as for the
6/29 diffractometer.
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A6 Adjustment of the Fixed Diaphragms
A.6.1 Zero Point Definition of the ©J Scale

Constellation
Variable . Not available
aperture diaphragm

Fixed 6 mm + absorber
Sample Glass slit
Fixed o Open

. scattered-radiation diaphragm .
Variable Not available
Kg fitter As required
Detector diaphragm Open
8 without correction -1P< < +1°
8r without correction 0°
Measures

Search maximum in the range - 1°< 64N < +1° with 8y.

Consequence
The calibration is o.k. if the zero angle on lies within the range —0.6° < )N < +0.6°

If 6an < — 0.6°% turn front adjustment screw (Fig. 8-3.4) at the tube flange by |8JN| X 70/16 turns
anti-clockwise. ' ‘

Ifaun > +0.6° turn front adjustment screw (Fig. 8-3.4) at the tube flange by [6un| X 70/16 turns
clockwise.

Note the play of the adjustment screw.

Result
The angle of the fine zero beam on the uncorrected 6y scale is 6uN.
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A.6.2 Zéro Point Definition of the ©r Scale

Constellation

Variable . Not available

Fixed aperture diaphragm 6 mm + absorber

Sample _ Glass slit

Fixed "|Open -

- scattered-radiation diaphragm L

Variable Not available

Kg filter As required

Detector diaphragm 0,1mm

6J without correction Zero angle accord-
ing to Section A.6.1

6r without correction -1°< B8R < +1°

Measures

Search maximum in the range ~ 1° <6r < +1°with 6R

Consequences
The calibration is o.k. if the zero angle lies within the range - 0.6° < 8rN < +0.6°.

If [6RN] = 0.6° check if the sample surface is vertical within #+0.5° with respect to the goniome- m
ter edge. If this is the case, |0rn| > 0.6° can also be used. ‘

If this is not the case, check the sample changer and the installation.

If the sample changer installation has been manipulated, the adjustments according to Section
A.6.1 and A.6.2 must be repeated.

Result
The zero beam angle on the uncorrected R scale is ORN.
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A.6.3 Standardize Angle Scales on the Zero Beam
Measure

Enter 8Jr = 30° — 8UN as reference angle for 8.

Enter 8RR = 60° - 8RN as reference angle for 6r.
Execute set run then.

Result
The zero point of the corrected angles is in the zero beam.

Note: This standardization assumes that the zero angles are determined with an uncorrected
angle scale (reference angle: 30°/60°). The reference angle 8Jr = 30°— ( 8JN1 + OJN2 ) must
be entered if the zero angle 8yn2 is determined with an angle scale corrected with N1,

The same applies for 8r accordingly.
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A.6.4 Centring the Scattered-Radiation Diaphragm to the Zero Beam

Constellation
Variable . Not available
Fixed aperture diaphragm 6 mm + absorber
Sample Glass slit
Fixed 0.1 mm

" . scattered-radiation diaphragm .
Variable Not available
K filter As required
Detector diaphragm Open
8. without correction , 0
6r without correction ‘ -1°<fr< +1°
Measures

Search maximum in the range ~1°< 6R < +1°with 6R.

Consequences
The calibration is 0.k. if |[8Rmax| < 0.01°.

lf6rmax > +0.01° turn adjustment screw at the front (Fig. 8-6.1a) by 8rmax X 66/16 turns clock-

wise and secure using the rear counter screw (Fig. 8-6.1b).

If 8rRmax < —0.01°, turn adjustment screw at the rear (Fig. 8-6.1b) by 8rmax X 66/16 turns clock-
wise and secure using the front counter screw (Fig. 8-6.1a).

Check with “measures”.

Result
The scattered-radiation diaphragm is aligned to the zero beam and thus to the sample centre.
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A.6.5 Centring the Aperture Diaphragm to the Zero Beam

Constellation

Variable . Not available
. aperture diaphragm
Fixed 0,1 mm
Sample None
Fixed L 6 mm + absorber
. scattered-radiation diaphragm ;
Variable Not available
Kp filter As required
Detector diaphragm 10r0.1 mm
6y o°
oRr -2 <R < +2°
Measures

Activate primary beam in the range —2° < 6r < +2° with 8r and determine the mean value 6;M
of the 80% edge angles.

Consequences
The calibration is o.k. if |érm| < 0.02°. ;

If6rRM > +0.02°, turn adjustment screw at the rear (Fig. 8-3.1b) by 8rRM X 47/16 tumns clockwise
and secure using the front counter screw (Fig. 8-3.1a).

ferm < —0.02° turn adjustment screw at the front (Fig. 8-3.1a) by 6rRM X 47/16 turns clockwise
and secure using the rear counter screw (Fig. 8-3.1b).

Check with “measures”.

Result
The aperture diaphragm is aligned to the zero beam and thus to the sample centre.
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A.6.6 Centring the Radiation Outlet Flange

Consteliation

Variable . Not available
aperture diaphragm

Fixed Open
Sample : None
Fixed - . Open

. scattered-radiation diaphragm L
Variable Not available
KB fitter _ As required
Detector diaphragm 0.1 mm + absorber
ey k 0°
6Rr ' ~4° <QR < +4°
Measures

Activate primary beam in the range - 4° < 6r <+4° with 6r and determine the mean value
OrF1,2 of the 80 % edge angles.

Consequences
The adjustment is correct if both|orF1 2] = 3.5°. ,
If the absolute value of an edge angle is less than 3.5° and positive, turn adjustment screw at

the front (Fig. 8-3.2a) by (3.5° — |6rF|) - 16/16 turns clockwise and secure using the rear counter
screw (Fig. 8-3.2b). :

If the smaller edge angle is negative, turn adjustment screw at ihe rear (Fig. 8-3.2b) by
(3.5° - |orF|) - 16/16 turns clockwise and secure using the front counter screw (Fig. 8-3.2a).

Check with “measures”.

Result , ;
The radiation outlet flange permits a beam of an aperture angle of 3° to emerge without shading.

A.7  Adjustment of the Variable Diaphragms

Adjustment with variable diaphragms is performed similarly. See 6/26 diffractometer calibration
{Section 10.2).
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SIEMENS

KRISTALLOFLEX 760 X-ray Generator

C79249-A3054-A3, -A4

for Supplying Diffraction Tubes and Side-Window Spectrometer Tubes

Operating Instuctions

C79000-B3476-C182-05

Fig. 1 KRISTALLOFLEX® 760 X-ray generator
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1 Description

1.1 Application

The KRISTALLOFLEX 760 X-ray generator is a highly-stable device for supplying diffraction
. tubes and side-window spectrometer tubes (high voltage applied to cathode).

1.2 Control

The X-ray generator has a prooessor control. The green "Ready” LED on the front panel signals
that the X-ray generator is ready for operation. This readiness is established if the key switch is
in the “1” or “1I" position. The key switch should be posihoned to "0 during e:dended pauses in
operation. '

Reference values can be set usmg a local control pane! and status and dlagnostlc information
can be read.

The generator can be connected to a oomputer via a senal V.24 mterfaoe
The X-ray generator has an opemtmg-hours counter : :




2 Design

The design of the X-ray generator makes it easy to service. All parts are accessible from above
and are fitted into a 19-inch wide, U-shaped chassis. The front control panel is hinge-mounted.
The rear panel includes connections for the cooling water supply, the V.24 interface and connec-
tors for the X-ray instrument and its internal cooling water unit.

The following components are fitted:

« Interference suppression unit -

¢ Rectifier ‘

o inverter

« High-voltage module

« PCBs with the electronic regulators, control and protection circuits
« Cooling water supply ‘

The X-ray generator can be built into 19-inch racks.

Signal lamp “X-RAYS ON
Display panel

LED "Ready”

LED “Alarm”

Red button (emergency-off)

Key switch

Key “OFF"

Key "Heater”
Key “ON"

10 Key "Mode”

1 Key <"

12 Key T

13 Key "Edit®

14 Window control
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1 Circut breaker, 32 A 10
2 FuseF2, T16A 11
3 FuseF7, T4A 12
4 FuseF6, T4A ) 13
S Contactor K52 14
6 Contactor K51

7 Mains connection terminals X13 15
8  High-voltage socket 16
9 inverter

Fig.3 Top view

Transformer T51

Thyodul with voltage reguiator

Integral board (-B20)

High-voltage tank

Terminal X10 for mains frequency
adaptation

Terminal block X3 .
Fuse F1 on integral board (-B20), F 1 A




3 Method of Operation

3.1  High-Voltage Generation and Regulation

The medium-frequency AC voltage from the inverter is transformed to high-voltage, then recti-
fied and smoothened by a special circuit. The DC voltage is applied to the high-voltage socket

"+ (8, Fig. 3) via a series resistor, which is necessary to protect the X-ray tube. The electrical con-

nection to the X-ray tube is made by a double-screened high-voitage cable (1, Fig. 5).

The high-voltage is measured via a precision voltage divider. The voltage with respect to ground
is used for the high-voltage display and as the actual value for the high-voltage regulator.

The high-voltage regulator on PCB -B20 amplifies the difference between the setpoint and the
actual value and applies this to the voltage control element -B4. This adjusts the primary voltage
of the high-voltage transformer by means of the thyristor control element and the inverter such
that the high-voltage is maintained constant to + 0.01 %.

3.2 Regulation of Tube Current

Tube current is regulated by the cathode heater. The actual value of the tube current is
measured by a resistor on the ground side of the high-voltage circuit. The tube current regulator
is on PCB -B20. The difference between the setpoint and the actual vaiue of the tube current is
amplified there and applied to the control element -B255. This alters the heater current so that
the tube current is maintained constant to +0.01 %. The control element -B255 has a current
transformer which allows the heater current to be displayed (2, Fig. 2).

3.3 Protection Circuits

The X-ray genérator has the following protection circuits for the X-ray generator and tube:
o An overcurrent and an undercurrent refay in the heater circuit of the X-ray tube.

« An overcurrent and an overvoltage monitoring circuit in the high-voitage circuit.

o A fast-acting short-circuit protection in the high-voltage circuit. This switches off the high-voit-
age in less than 10 us if there is a tube flashover (impacts), preventing damage to the tube
and X-ray generator. The high-voltage automatically returns to the setpoint after the short-
circuit has been tripped. The correct value is reached via a slow ramp to spare the tube. The
X-ray generator switches off if the short-circuit is constant, e.g. with a defective tube.

« A temperature monitor in the high-voltage module which trips at approx. 60 °C.
« A temperature monitor in the power section of the inverter which trips at approx. 100 °C.

+ A level monitor in the high-woltage generator which trips if the oil level falls by approx. 10 mm.

o A switch-off circuit which allows the X-ray generator to be switched to zero power via con-
nected devices (external waming lamp, cooling-water unit); see Section 6.7.

s
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34 Radiation Protection

The radiation protection circuit is provided for the safety of operating personnel and to meet the
prerequisites for a fully-protected device. The protection circuit switches the X-ray generator off
if a safety switch on the connected equipment is open orifthe hlgh-voltage cable is not con-

nected (ripcord not inserted).

3.5  Technical Data

Max. 3000 W

Continuous output power
High-voltage 10 to 60 kV
Tube current Sto80mA
Frequency 20 kHz
Stability of high-voltage and tube current <0.01 %
with mains fluctuations upto £ 10 %
High-voltage ripple <5%
Regulation time constant <100 ms
Tube heating current 21045 A
Tube heating voltage Sto12V
Power supply 230 V, 50/60 Hz
Power consumption 5.5 kVA
Mains fuse 25 A, slow-biow .
Cooling-water connection 1e"
Cooling-water flow rate Min. 3.5 Vmin
Water pressure 510 8 bar
Water temperature 10t035°C
Degree of protection to DIN 40050 IP 20
Dimensions {w x h x d)
Desk-top version 483 mm x 266 mm x 761 mm
Rack-mounted version 483 mm x 222 mm x 761 mm
Weight R ~
Desk-top version 76 kg
Rack-mounted version 65 kg




4 Installation
4.1 Set-up

The rack-mounted version is fitted on telescopic rails in the electronics cabinet of the X-rax in-
strument.

4.2 Mains Connection

Note: An additional ground connection (10 mmz) must be made in addition to the protective
earth conductor of the mains cable. The connection point is the M6 ground temminal
on the rear panel (10, Fig. 6).

The X-ray generator is factory-set to the required mains frequency. The set value is shown on
the rating plate.

If changes are made on-site, the rating plate must be altered accordingly.
The mains frequency is selected at terminal X10 (14, Fig. 3).

43 Terminal Block X3

The terminal block X3 must be connected in accordance with the reanements of the X-ray ana-
lysis instrument.

Terminals | Connection Remarks: o

12 Radiation warning lamp A jumper must be inserted if the X-ray generstor is mounted
ina D'S00 or D 5000 diffractometer or in a fim camera
measuring station

34 Additional radiation waming lamp This function is activated. b/setmgthe junpertomXSis 1-2

{24V, 4W) tox51s1-20nlhentegmlhotd(12.Fq 3).

5 Jumper to ground Mmmmrmumme generators with
window control to terminate the shut-off circult.

S-6 Jumper for shut-off circuit This jumper must be removed if aninternal cooling-water unit
is connected.

6-7 Jumper for shut-off circuit

9-10 Waming lamp (24 V, 2 ... 8 W) with the Forx-mygenemotswiuxwu\dowmmMm

function “All window cutters closed” can be connected. Otherwise a resistor (1 kC, 2 W) must be
connected. _

11-12 Warning lamp (24V,2...8 W with the . | For X-ray generators with window control, this waming lamp

function “At least one window culier open” | ., e connected. Otherwise a resistor (1 kC2, 2 W) must be




4.4 Connection of High-Voltage Cable

The high-voltage sockets and plugs must be clean. If necessary, clean and dry using a lint-free
cloth and alcohol.

4 Union nut
2 Guide g
3 Contact pins

Fig.4 High-voltage plug

Fig.S Connection of the high-voitage cable

Push the gasket onto the high-voltage plug (Fig 4; 2, Fig. 5) ensuring that the slot in the gasket
slides over the guide lug (2, Fig. 4) on the plug.

Smear enough vaseline (approx. 2 cm3) onto the end of the plug to completely cover the pins.
Push the plug into the high-voltage socket (4, Fig. 5)-until the vaseline makes contact.
Carefully press the plug home until the contact pins (3, Fig. 4) engage.

Tighten the union nut (3, Fig. 5) securely and tighten again after 30 minutes of operation.




45 Cooling-Water Connections
See connection diagram.

iniet for high-voltage cable

Connector X541 for X-ray instrument

Connector X540 for computer inferface .

Connector X542 for internal cooling-water unit C79298-A3179-A1 or solenoid valve VO

Cooling-water inlet from extermnal cooling-water unit or municipal water supply respectively, M18 x 1.5 thread
Cooling-water outiet to extemal cooling-water unit or water sink respectively, s* thread

Circuit breaker (shown in "Off" position)

Connector X543 for tube stand S

Cable inlet for connection of an additional radiation waming lamp (to special order)

Ground (earth conductor) connection, M6

Fig.6 Rear view
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46 Extemal Warning Lamps (in Connection with a Window Control)

Two fail-safe waming lamps (24 V, 2 ... 8 W) with the functions “All window shutters closed” and
“At least one window shutter open” can be connected to terminal block X3 (15, Fig. 3)inthe
X-ray generator:

-~ Terminals 9-10: "All window shutters closed”
- Terminals 11-12: “At least one window shutter open®




5 Commissioning and Start-up

Open external cooling-water tap or switch on extemal cooling-water unit respectively.
Switch on extemnal power switch (master switch).

Pull the red emergency-off button (5, Fig. 2).

Set key switch (6, Fig. 2) to the ‘1° position. .

The most recent cause for shut-off is shown on the displa‘y’f(z;F'n. 2):. "Error-Code: xy"or
‘kV=0 mA=0" The green “Ready” LED (3, an.,z) fights. The limit values of the X-ray tube
are set to maximum (60 kV; 80 mA, 3000 W, see Section 6.3).

Press the "Heater” key (8, Fig. 2) for approx. 2 s. The setpoint values are shown on the display:
“kV 20, mA: 5”. Data are sent to the internal cooling-water unit 1). if the LED in the "Heater”
key flashes, the conductivity of the cooling water is too high (actual value of conductivity

> 2,5 uS; see Section 6.1). After some time the LED is lit continuously, and the X-ray generator
can be switched on. : ‘ o

Press the “ON" key (9, Fig. 2). The “X-RAYS ON" Signal lamp (1, Fig. 2) and the radiation wam-
ing lamp at the X-ray instrument light up. The X-ray generator is switched on. The LED in the
“Heater" key goes off; the LED in the "ON" key lights up. On the display the actual values are
shown: kV=20 mA=5" , o : .

Adjust the voltage and current setpoints. First adjust the voltage setpoint, and then the current

- setpoint. T

When using new X-ray tubes or tubes which have been out of operation for fonger than 12
hours, observe the following start-up instructions unless other values have been specified by
the manufacturer:

Pause in High-voltage / duration Total time
operation for S5 kv
(days) [20kV |25KkV |30KV [35KV |40kV 45KV [sokv [sskv]
053 {30s [30s |30s {30s 30s |30s 1 min 2m‘n| 6 min
31030 [30s (30s |2min {2min {Smin | 5min]10 min] 10 min] 35 min

>30or {30s |30s |2min |2min {Smin |10 min] 15 min} 15 min|50 min
new X-ray ]
tube

An automatic start-up routine can be selected for new tubes (see Section 6.6).
The maximum high-voltage is 60 kV. :

The X-ray generator is switched off by pressihg the "OFF” key (7, Fig. 2). To protect the tube
(very small thermal load of filament and anode), reduce the tube cumrent to 5 mA before switch-
ing off. The high-voltage may remain at the operating value.

During initial commissioning, check the function of the water fiow monitor and the radiation pro-
tection circuit.

1)  X-ray instruments with internal cooling-water unit C79298-A3178-A1.
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6 Operation

The X-ray generator is equipped with a local control panel for entering parameter values and a
16-digit LCD for displaying entered values and status and diagnostic information.

6.1 Local Operation and Display

A keypad with 4 keys is used for local operation. The keys have an auto-repeat function. These
keys are used to select input values or desired status and diagnostic information or to enter pa-
rameter values. :

Select parameters to be entered or status and diagnostic information to be output by simuita-
neously pressing the "Mode” (10, Fig. 2) and e (12, Fig. 2) or «{* (11, Fig. 2) keys. The display
then changes accordingly to one of the following possible messages:

kV= mA= Actual values of high-voltage in kV and tube current in mA
kV: kv= Setpoint and actual value of high-voltage
mA: mA= Setpoint and actual value of tube current
Heu= Actual value of heater current in A
Flow= Actual value of cooling-water flow in Vmin 1)
Temp= Actual value of cooling-water temperature in °C 1)
Conduct= Actual value of conductivity in uS 1)
U-AK= Actual value of voltage at the thyodul in V
l-input= Mains current consumptionin A
ol Wam: Waming
STATUS: Generator status register
Relay= Relay status
Error-Code: Shut-off cause
DIAG: Operating-voltages status register
MODE: Generator operating-mode register
RTi= Operating hours '
kV min: Minimum high-voltage in kV
mA min: Minimum tube current in mA
kV max Maximum high-voltage in kV
mA max Maximum tube current in mA
P abs: Absolute fimiting power in W
BdR: Baud rate for V.24 interface

Release versiori of firnware and software
Automatic? Start-up routine
counts Counter for tube surging

All actual values are identified by the index ‘=", setpoints and status informations by the index ="

l 1)  X-ray instruments with internal cooling-water unit C79298-A3179-A1.
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The display cycles in increasingly shorter intervals if the *T" or “!” key is pressed for longer than
approx. 1 second (auto-repeat function). Actual-value and status dasplays are updated at inter-
vals of 200 ms.

In order to modify parameters, press the “Edit” key (13, Fig. 2) together with the “T* or 1" key.
The parameter value is then increased or decreased by a fixed amount. The value is changed at
shorter intervals in the corresponding direction if the *T" or *{" key is pressed for longer than ap-
prox. 1 second (auto-repeat function).

Parameter input on the local control;pane'l is disabled if the X-ray generator is remote-controlied.

6.2  Setpoints for High-Voltage and Tube Current

The setpoints can be adjusted using the functions “kV: kV="and ‘mA: mA=". The step size is 1
kV or 1 mA respectively. Setpoint values must not be smaller than the minimum values (10 kV,
5 mA) and not be larger than the definable maximum values.

Limiting is also carried out if the defined maximum power is exceeded.
Setpoints are at the minimum values when the X-ray generator is switched on.

When modifying the setpoints in the “Operation™ posmon, the actual values are adjusted to the
setpoints when the “Edit” key is released.

6.3 Maximum Values for High-Voltage, Tube Current and Power
The maximum values can be set using the functions KV max", ‘mA max" and *P abs:". Step
sizes for the power are from 100 W up to a maximum-of 3000 W.

Preset values are 60 kV, 80 mA and 3000 W. The maximum values can only be changed if the
key switch is in the “II” position. :

6.4 Baud Rate

The baud rate can be adjusted using the “BAdR" function. The adjustable baud rates are: 1200,
2400, 4800 and 9600 bd (preset value: 9600 bd).

The baud rate can only be changed if the key switch is in the "1I* position.
The new baud rate is first activated after a generator reset.
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6.5 Explanation of Status and Diagnostic Information

Status information is constantly regenerated and can be displayed using the “MODE",
“STATUS", *Emror-Code”, “DIAG" and “Relay” functions. Status and diagnostic informations
“Ermror-Code”, “DIAG™ and “Relay” are explained in Section 8.

“MODE" (generator operatmg-mode register) is a decimal number resulting from the foliowing bit
significances:

Significance ~ Meaning

1 Heating mode
2 High-voltage on
4 kV actual value = kV setpoint
8 mA actual value = mA setpoint
16 Remote control on
32 High-voltage flashover
64 Generator warning
128 Generator stand-by

6.6  Start-up Routine for New X-ray Tubes

A start-up routine (total duration 50 minutes) can be selected using the “Automatic?” function.
Switch on high-voitage.

Set key switch to the “1I” position.

Select the “"Automatic?” function.

Start automatic routine by operating the “Edit” key together with the “Up” key.

The display altemates between “Automatic run” and *kV = min =" (kV = current vaiue of high-
voltage, min = expired time in minutes). "Automatic end” appears on the display after
50 minutes if the program is completely executed without errors.

If an error occurs during the routine, "Error at KV = " appears on the display (kV actual value
of high-voltage at which the error occurred).

The routine can be aborted at any time by selecting another function.

6.7  Generator Stand-by

In stand-by mode the X-ray genei'ator remains switched on, but does not generate high-voltage.
The setpoint values of kV and mA are set to zero.

Generator stand-by can be activated via the serial interface (see Section 7.2.3).

Generator stand-by is activated by opening the switch-off circuit.

Generator stand-by can only be disabled via the serial.interface. For this purpose the switch-off
circuit must be closed and permitted setpoint values of kV and mA be set.

Stand-by mode is ended by switching off the generator.

To avoid condensation, instruments without internal cooling-water unit C79298-A3179-A1 or
solenoid valve VO are switched off, when they have been in standby mode for more than 15 min.
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6.8 Window Control

The window shutters in the tube stand are operated using the window
control keypad.

An opening time from 1 s to 99 h can be entered for each window.

Setting the opening time

The opening time for each window can be modified as long as the asso-
ciated window shutter is closed. The opening time can be entered in
hours, minutes and seconds. '

+ Select the required window by presssing key “1", “2", “3" or *4” until
the green LED in the key flashes.

The last opening time entered appears on the dlsplay

The time is displayed in the format “min: yy sec: zz"if the opening Fig. 7 window control
time is less than 1 h, otherwise in the format * h: xx min: yy .

The setpoint of the parameter h, min or sec which is output flashing on the display can be
modified using the keys “Edit* and “1* or *{".

The parameter can be selected using the keys “Mode” and “1” or “}".

Open window shutter

The window shutters can only be opened if the X-ray generator is in the “Operation” position.

¢ Select the required window by presssing key 1", “2", “3" or “4” until the green LED in the key
flashes.

The set opening time appears in the display.
¢ Press key "ON” at the window control.

The green illuminated field assigned to the window is extmgunshed the red field lights up.
The opening time is counted down to zero on the dispiay. :

Close window shutter

The window shutters close when the opening time has expired or if the X-ray generator is not in
the “Operation™ position. '
The window shutters can also be closed using the keypad:

o Select the required window by presssing key “1, “2", “3" or “4" unn! the green LED in the key
flashes.

o Press key "OFF" at the window control.
The red illuminated field assigned to the window is extinguished; the green field lights up.
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7 Interface between X-ray Generator and External Computer

7.1 Hardware

Data transfer between the X-ray generator and an external computer is via an asynchronous
serial interface in full-duplex mode (RS 232 C) at 9600 Bd, and with 8 data bits, no parity, 1 stop
bit.

Pin assignments of computer interface of X-ray generator

9-pin connector (Cannon)

2 TxD Transmitted data
3 RD Received data
7  Signal ground

7.2 Data Transmission

Transmission protocol
Start | Start character (programmable)
DAT1 |
DAT2
Data string
DATn |.
CR  |e——__ ASCIi control character “Carriage Return”

Data string: string with representable ASCII characters, contains information for receiver.

The string may be up to 8 characters long including the control characters at the beginning and
end of a data transmission.

Data transmission can be interrupted at any time by the receiver using the ASCIi control charac-
ter DC3 (X-OFF) and restarted using the control character DC1 (X-ON).

A faulty string is acknowledged by the ASCII control character NAK (negative acknowledge).
The transmitter then repeats the data transmission.

7.21  Data transmission from external computer to X-ray generator

Each command from an extemal computer to the X-ray generator consists of a command identi-
fier (2 lefters) and an argument.

The external computer transmits a command to the X-ray generator and immediately checks
that it has been received by evaluating the command acknowledgement from the X-ray gener-
ator. The command acknowledgement is made on the initiative of the computer by transmitting
the polling character ENQ. If the command has been accepted, the acknowledgement consists
of only the start character SOH and the string terminator CR. If the command has been rejected,
an error message (string identifier “?") with error number is transmitted to the computer.
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7.22 Datatransmission from X-ray generator to external computer
Messages from the X-ray generator to the external cotﬂputer iticludé:

~ Error messages

Parameters of X-ray generator

Status messages
Diagnostic information

An error message is the response of the X-ray generator to an illegal command and has the
identifier “?". The reason for rejection of the command is passed in the error message to the
computer in a 2-digit error code.

Error code Meaning

1 llegal command

2 Arguments required

3 Incorrect argument(s)

4 Command only permissible in computer mode
20 Generator switched off
21 Generator power limited
22 Switch-off circuit open

Parameters, status messages and diagnostic information of the X-ray generator are trans-
mitted to the computer on command and following the authorization to transmit by output of the
polling character ENQ with the command code (2 letiers).

The X-ray generator outputs the following message without being requested every time there is
a change in the operating mode control word:
<BEL>
<G>
<S>
<Operating-mode control word>
<CR>
<ENQ> v
This message is sent every second, until the computer sends the following acknowledgement:
<ACK>

Note: ASCI control character BEL = 071¢ instead of SOH = 4116 as start character.
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7.23 Description of interface commands RC — X~ray generator

The X-ray generator can be controlled by an external computer via a number of commands. The
X-ray generator must be set to the “computer control” operating mode by the preparatory com-
mand RC1. Parameter, status and diagnostic scans are permissible in every mode.

Commands are processed in parallel.

The maximum delay between a command for generator control and the commencement of its
execution is 200 ms. Corrrect execution can then be monitored by the computer by reading the
corresponding status information (ready message or operating-mode control word).

» Command for mode switch-over of X-ray generator
RC<code> Remote control

Switches the X-ray generator to the “remote control” mode and back to-the “local” mode depend-
ing on the <code> value.

<code>: integer
code Meaning
0 “Local” mode
1 “Remote control” mode

« Commands for selection of voltage and current ')

GV<value> Generator voltage
GC<value> Generator current
GV<value> Generator voltage

Setpoint for generator high-voltage

<value>: integer
Generator high-voltage in kV
Value range: kVmin < value < kVmax; 0: select generator stand-by

GC<value> Generator current
Setpoint for generator current

<value>: integer
Generator current in mA
Value range: mAmin < value < mAmax; 0: select generator stand-by

1)  Commands for selection of voltage and current are ignored with error message *?13".if the service switch is in
*SERVICE" position. . .
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o Commands for reading parameters, status and diagnostic information of the X-ray generator

GP<code> Generator parameter
GS<code> Generator status
GR<code> Generator register
GP<code> ' Generator parameter

Request to transmit parameters of the X-ray generator to the external computer

<code>: integer
Selection of parameters to be transmitted to the external computer
code Meaning

1 Minimum voltage in kV (kVmin)

2 Maximum voltage in kV (kVmax)
3 Minimum current in mA (mAmin)
4 Maximum current in mA (mAmax)
5 Limiting power

These parameters are device-specific fimits which can only be entered on the local control
panel of the X-ray generator.

GS<code> Generator status ,
Request to transmit status information of the X-ray generator to the extemal computer

<code>: integer
Selection of status information to be transmitted to the extemal computer
code Meaning
1 Operating mode control word (see “MODE” in Section 6.5)
2 Actual voltage
3 Actual current
4 Heater current
5 Cooling-water fiow 1)
6 Voltage at thyodul
7 Cooling-water temperature 1)
8 Cooling-water conductivity 1)
9 . Power consumption -
10 Operating hours

1) X-ray instruments with internal coofing-water unit C79268-A3176-A1.
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GR<code> Generator register
Command to read diagnostic information of the X-ray generator

<code>: Integer
Selection of diagnostic information with the following assignment:
code Meaning Display
1 Program version
2 Instrument status STATUS
3 ‘Switch-off cause Error-Code
4 Relay status Relay
5 Voltage diagnosis DIAG
6 Generator waming Wam
<code> = 1:

String with program No. and release version of installed control software of the X-ray generator

<code>=2...6:

Total of bit significances whose meaning is explained in Section 8. These are output as a deci-
mal number < 255.
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8 Maintenance and Repair

8.1 Routine Maintenance

Check water filter (if fitted) for contamination according to manufacturer’s instructions.

Check the X-ray protection circuit following each shut-down or maintenance operation:
Switch the X-ray generator to "Operate®. D:sconnect the ripcord from the high-voltage plug. The
X-ray generator must switch off.

8.2 Troubleshooting

The power supply of the digital section is not in order, if the green "Ready” LED (3, Fig. 2) is not
lit and the display panel (2, Fig. 2) remains dark. The following reasons are possible:

External power switch open or fuse defective.

Key switch (6, Fig. 2) in the “0" position or red button (5, Fig. 2) has been operated.

Fuse F6 (4, Fig. 3) or F7 (3, Fig. 3) defective.

Plug X506 on pushbutton board -B1 not connected.

Plug X511 on integral board (12, Fig. 3) not connected.

Transformer T51 (10, Fig. 3) defective.

If the X-ray generator cannot be switched to the “Heating” position, the following
reasons can be indentified by the status and diagnosis bytes:

Fuse F2 defective or tube heating cable not connected (Error-Code: 1).
Heating current controller defective (Error-Code: 2).

High-voltage cable not connected correctly (Error-Code: 5).

Circuit breaker F1 switched off (Error-Code: 22).

If "STATUS: " remains at a value < 8, the integral board (-B20) is defective.

Iif the LED in the “Heater” key (8, Fig. 2) flashes, the switch-off circuit is open,
“STATUS=8".

Switch-off circuit of X-ray instrument open (see Instructions of X-ray instrument for troubleshoot-
ing).

if the “Alarm” LED flashes in addmon, “Wam” is displayed and warnings can be read.
The following reasons are possible )

Conductivity > 2,5 uS (“Conduct= *).

Water level too low (dry sensor) or sensor broken, conductivity < 0,1 uS (“Level= ).
Cooling water temperature > 50 °C (‘“Temp=").

Cooling water flow < 3.6 Vmin (‘Flow=").

If the “ON” key (9, Fig. 2) has been operated, “Error code: ” is indicated after switching-
off.

This information is displayed approx. 3 s after the “X-RAYS ON” signal lamp (1, Fig. 2) is extin-
guished. The X-ray generator is in swiched-off status.

1)  X-ray instruments with intemnal cooling-water unit C79298-A3179-A1.
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Status and diagnosis informations are described in the following:

Error-Code STATUS
Heating current toc small 1 Relay contact or actual-value registration 0
Heating current too large 2 defective
KV actual value > 110 % of setpoint 3 All inactive relays OK 1
mA actual value > 110 % of setpoint 4 Check relay K3 3
Temperature monitoring of inverter 5 Check relay K12 4
High-voltage > 68 kV 6 Generator in the *Heating” position 5
Voltage at thyodul > 480 V 7 Check power supply 6
Ofl volume in high-voltage tank too small 8 Check relay K13 7
Temperature monitoring of high-voltage 9 Check shut-off circut 8
generator Shut-off circuit closed 9
Shut-off circuit in spectrometer open 10 Check safety circuit 10
Water temperature > $0 °C 1) 12 Safety circuit closed 1
Sensor broken, conductivity < 0,1 uS 1) 13 Check refay K5 andKé 12
Water flow < 4 /min 14 Check short-circuit monitoring to ground 13
Generator stand-by longer than 15 min 16 Check supply voltage for relay K52 14
Temperature of deionized water > 56 °C 1) 17 Generator ready 15
Level of deionized water too low 7) 18
Aquastop 18
Generator switched off via “OFF" button 20 Wamn
Power cut 21 - . "
Circuit breaker F1 switched off 2| [SOnificance | Mearing Display
Mains curent too large <) 1 Flow of deionized water < 4Vmin Flow 1)
Supply voltage out of range 24 2 Level of deionized water too low Level 1)
Addtional radiation waming lamp defective . |25 4 | Temperature of deionized water > 40 °C Temp?)
Short circuit to ground in shut-off circuit 20 16 Tube current controlier out of controfing range | Limit_mA
Safety circuit open , 0 orgenerator in stand-by mode Stand-by
Short circuit to ground in safety circul or n| |2 External green warning lamp defective ext. Lamp %)
radiation waming lamp defective . . . _
Relay K11 open 3 Sev.eral wamings occurring at the same time are displayed
¢ Relay K3 open 34 cyclically.
! Relay K5 open 35
;Relay K6 open 36 DIAG
Relay K12 open 7 v ~
ffReIay K13 open 38 Significance | Meaning
: Tube surges 40 1 +15V present
High-voltage in stand-by mode 41 2 - 15 V present
Vitage at thyodul in stand-by mode 42 4 -5V present
Generator not in in stand-by mode 43 8 +14 V present
Stand-by function not parametrized 50 16 Contactor K2 on
Generator type not indentified 51
EEPROM type not indentified 152
Waming famp “At least one window shutter |60 Relay
open " defective 2) — - :
Control command not executed 2) 61 Significance | Meaning |
1 Relay K3 closed
Make a note of the Error-Code before 2 | Retay K12 closed
the _x-ray generator is switched on 4 | Relay K13 closed
again. 8 Relay K11 closed
16 Relay K10 closed
32 Relay K5 closed
64 Relay K14 closed
128 Relay K6 closed

1)  X-ray instruments with internal cooling-water unit C79298-A3179-A1.

2) Generators with window control.
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1 Verwendung

Die Rohrenhalterung Typ S dient als Halterung fir luftisolierte Feinstruktur- Rontgenrohren
F...4KE mit vier Strahlenaustrittsfenstern. Sie ist zum Betrieb von Filmkammern und Diffrak-
tometern geeignet und kann waagerecht oder senkrecht auf der Tischpiatte des Filmkammer-
mefBplatzes oder eines Arbeitstisches montiert werden.

Die Réhrenhalterung ist das Strahlenschutzgehause der Rontgenréhre. Sie dient als Montage-
basns von Monochromatoren oder kleineren Filmkammern.

2 Aufbau und Arbeitsweise

Die Rohrenhalterung (Bild 1) besitzt vier elektromagnetisch betatigte Fensterschieber, die die
Strahlenaustrittsfenster der Rontgenrohre verschlieBen und je nach Bedarf getffnet werden
kénnen.

Die Feinstruktur-Rontgenrohren F...4KE (Bild 2) besitzen zwei Stricha uhd zwei Quadrat-
brennfiecke. Die Fensterschieber 1 und 3 sind den Stnchbrennﬂecken zugeordnet, die
Fensterschieber 2 und 4 den Quadratbrennflecken. :

im Inneren der Rbhrenhalterung befindet sich eine Isolierfolie‘.(12), die Hochspannungﬁber—
schidge vermeidet und einen Betrieb bis zu 60 kV ermoglicht. Unter der Kunststoffabdeckung
befindet sich eine Erdungsschraube (13)

Vor jedem Strahlenaustrittsfenster der Ausfihrung -A3 und -A10 ist eine drehbare Filter-
scheibe mit funf KB-Filtern und einer freien Position angebracht. Je nach Anodenmaterial kann
eines der KB-Filter zur Unterdriickung der KB-Strahlung verwendet werden:

Anodenmaterial | Cr Fe Co Cu Mo

KB-Filter A Mn Fe Ni Zr

21 Bohrung zur Festiegung der Lage.
der Rontgenrohre in der
Rohrenhalterung

22 Hochspannungsanschiu3

23  Strahienaustrittsfenster

24 Kohlwasserbohrung

.. Bild 2 .Rontgenrohre F..4KE




}
3 Technische Daten
Rontgenréhre : F..4KE (siehe Datenblatt der Réntgenréhre)
Fensterschieber
Impuls zum Offnen der Fensterschieber durch Kondensatorentiadung
(C = 2x47 yF)
Haitespannung . DC1avV
Kuhlwasserversorgung
‘Wasserdruck § bis 8 bar tur Rontgenrhre, Rontgen-
‘ generalor, interne Ventile und Schiduche
DurchfluBmenge min. 3,5 Vmin
Abschaltverzégerung des Rontgengenerators bei Wassermange! max. 2 s
GewindeanschluB fir Kihiwasserschiduche Mi4x1
o
3 |
= L] e : ) ,L
T :ﬂLL
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3 32 ol §
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Mi4xi o115
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Bild 3b  Bohrungen in der Tischplatte
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4 Montage

Die Réhrenhalterung wird mit dem Teilesatz C72298-A224-D3 (fir senkrechte Montage)
oder C72298-A224-D4 (fur waagerechte Montage) auf der Tischplatte montiert. Die
Tischplatte ist mit verschiedenen Anordnungen der Bohrungen zur Montage der Réhrenhal-

terung lieferbar. Wenn eine andere Montageplatte verwendet wird, ist diese entsprechend zu
bohren (siehe Bild 3b).

4.1 Senkrechte Montage

Einsatzring (32) in die Bohrung der Tischplatte setzen.
Gegenring (33) von unten anschrauben.

Schutzerde an die Erdungsschraube (13) fuhren.

Hochspannungskabel, Kihiwasserschiduche und AnschluBkabel anschlieen (sieche Ab-
schnitt 4.3).

Rohrenhalterung in den Einsatzring stellen und mit dem Haltering (31) befestigen.

31 Haitering
32 Einsatzring
33 Gegenring

Bild 4a Teilesatz fur senkrechte Montage




4.2 Waagerechte Montage
FuB (44) auf die Bohrung der Tischplatte stellen und mit der Gegenplatte (45) befestigen.

Feststellschrauben (46) l6sen. Montageplatte (41) fir die Réhrenhalterung ausrichten.
Feststellschrauben wieder anziehen. N

Réhrenhalterung in einer der vier méglichen Stellungen auf die Montageplatte legen; dabei
missen die PaBstifte (42).in die Bohrungen (6) der Rohrenhalterung eindringen. Rohren-
halterung mit vier mitgelieferten Schrauben M 4 x 12 auf der Montageplatte befestigen.
Schutzerde an die Erdungsschraube (13) fuhren.

Hochspannungskabel, Kiihiwasserschlauche und AnschiuBkabel anschlieBen (siehe Ab-
schnitt 4.3).

Rontgenrohre einsetzen (siehe Abschnitt 4.4).

41 Montageplatte 45 Gegenplatte

42 PaBstift 46 Feststellschrauben
43 Tragrohr

44 FuB

Bild 4b Teilesatz fir waagerechte Montage
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52 Uberwurfmutter
53 Massestecker

Bild 5 Hochspannungsstecker

43 Anschiu an den Rontgengenerator

Mit dem Rontgengenerator wird die Rohrenhalterung iber das Hochspannungskabel, das
AnschluBkabel und die Kihiwasserschlduche verbunden.

4.3.1 AnschiuB des Hochspannungskabels

Achtung! Zur Sicherung vor Hochspannungsunféllen den Rontgengenerator ausschaiten,
bevor das Hochspannungskabel angeschlossen oder die Réntgenrdhre eingesetzt
wird. Schlsselschalter am Rontgengenerator abziehen und ReiBleine an der
Réhrenhalterung ziehen, um ein Wiedereinschalten des Réntgengenerators zu
verhindern. Erst das Kabel an der Rohrenhalterung befestigen, dann am
Generator! '

Stecker des Hochspannungskabels (Bild 5) in die Réhrenhalterung einfihren und mit der
Uberwurfmutter (52) festschrauben. Der Stecker darf nicht gefettet werden. Hochspan-
nungskabel an den Rontgengenerator anschlieBen (siehe Betriebsanleitung des Rantgen-
generators).

4.3.2 AnschluB der Kihlwasserschlauche

Kihiwasserschlauche an die Gewindestutzen (10) der Réhrenhalterung und an den Ront-
gengenerator gemaB Zeichnung C79298-A3136-A101-*12 anschlieBen. Siehe auch
Betriebsanleitung des Rontgengenerators. Dabei die DurchfluBrichtung beachten (gekenn-
zeichnet durch Pfeile hinter den Gewindestutzen). Bei der Montage stets zwei Gabelschliissel
gegensinnig verwenden, um den Gewindestutzen zu entlasten.

Achtung! Die Abschaltungverzégerung bei Wassermange! darf hichstens 2 s betragen.

Dies ist bei der ersten Inbetriebnahme in Stellung "Heizen” zu kontrollieren
(ZufluBschlauch knicken).

4.3.3 AnschluBkabel
Das AnschluBkabel wird direkt am Rontgengenerator (Stecker X4 bei KRISTALLOFLEX 710

und 710H; siehe Bedienungsanleitung des Rontgengenerators) gesteckt. Uber das An-
schluBkabel laufen der Sicherheitskreis und die Fenstersteuerung.




4.4 Ein- und Ausbau der Rontgenrdhre

Achtung! Die Strahlenaustrittsfenster (23) der Réntgenrohre bestehen aus diinnen
Beryllium und dirfen nicht beriihrt werden.

Einbau

Vor dem Einbauen sicherstellen, daf3 der Réntgengenerator ‘ausgeschaltet und die ReiBleine
gezogen ist.

Dichtungen an den Wasserrohren (8) auf richtigen Sitz kontrollieren.

Rontgenrohre in die Réhrenhalterung einsetzen; dabei muB der Stift (7) an der Réhrenhalte-
rung in die Bohrung (21) der Réntgenrdhre eindringen.

Befestigungsschrauben (61) der Rontgenrdhre wechselwelse anziehen; dabei darf die Ront-
genr6hre nicht verkantet werden.

61 Befestigungsschrauben
.71 . Schraube fir Langenanpassung
71a Kontermutter
72 - Stift zum Betatigen des
Sicherheitsschalters (3)
73 Adapterplatte

Bild 6 = Roéhrenhalterung mit
Adapterplatte und eingesetzter
Rontgenrohre

74 Befestigungsplatte
Bild 7. Montage der Befestigungsplatte




Ausbau
Rontgengenerator ausschalten.
KUhlwasserzufluB absperren.

Kuhlwasserschlauche, wenn méglich, mit PreBluft ausblasen, damit beim Ausbauen der
Rontgenrdhre kein Kihlwasser in die Réhrenhalterung gerit.

Befestigungsschrauben (61) der Rontgenrdhre wechselweise ldsen; dabei darf die Rdntgen-
rohre nicht verkantet werden.

Réntgenréhre herausnehmen; dabei darf kein auslaufendes Wasser an den Réhrenkérper
oder in die Rohrenhalterung gelangen. Zuriickgebliebene Wassertropfen abwischen.

45 Montage der Filmkammer

Als Basis fir die Montage der Filmkammer dient die Adapterplatte (73). Sie wird gemaB Bild 6
in der gewiinschten Position an der Rdhrenhalterung montiert; dabei muB die Schwenkklappe
(1) von Hand gedffnet werden. '

Befestigungsplatte (74) gemaB Bild 7 an der Adapterplatte montieren.

Abhéngig von der verwendeten Filmkammer wird die kurze oder lange Schraube (71) fir den
Betétigungsstift (72) verwendet. Die Schraube ist so zu justieren und zu kontern, daB der
Sicherheitsschalter (4) von der aufgesetzten Filmkammer betatigt wird.

Sicherheitskabel der Filmkammer (siehe Betriebsanleitung der Filmkammer) mit dem
Buchsenpaar (4) der Rdhrenhalterung verbinden, das zu der verwendeten Position gehort
(siehe Abschnitt 6.3).




5 Betrieb mit der Fenstersteuerung

Die Rohrenfenster werden von der Uhreneinheit des Rontgengenerators: gesteuert. Die
Uhrenheinheit und ihre Funktion werden in der Bedienungsanleitung des Réntgengenerators
eingehend beschrieben. Der Zustand "Fenster offen” wird jeweils durch- die zugeordneten
Fensterkontrollampen angezeigt. Die Kontrollampen werden berwacht. Brennen diese nicht,
so wird das Fenster sofort wieder geschlossen.

6 Strahlenschutz

Die Rohrenhalterung ist in Verbindung mit den Réntgenrdhren der F...4KE mit Wolfram als
hartestem Anodenmaterial bis zu 60 kV und 3 kW bauartzugelassen und auf Leckstrahlung
gepruft.

Achtung! Vor Inbetriebnahme des RontgenmeBplatzes: ist sicherzustellen, daf die Vor-
schriften bezuglich Strahlenschutz und Umgang mit Rontgenstrahlern erfillt sind.
In der Bundesrepublik Deutschland gilt die Rontgenverardnung (R6V vom
8. Januar 1987).

Zur Vermeidung von ungewollt austretender Direktstrahlung sind folgende Sicherungen
vorgesehen: ; : '

6.1 Schwenkklappe

Die Schwenkklappe (1) verschlieit das Strahlenaustrittsfenster (23), solange nicht eine
montierte Kammer die Klappe zwangsweise offenhalt. Unbenutzte Fenster sind so doppelt ver-
schlossen. :

6.2 Sicherheitsschalter fiir Fensterschieber

Jedem Fenster ist ein Sicherheitsschalter (3) zugeordnet. Er unterbricht die Ansteuerleitung
des Hubmagneten, der den Fensterschieber éffnet, wenn nicht die montierte Kammer mit
einem Betatiger den Schalter niederdriickt.

Der Fensterschieber eines unbenutzten Fensters kann infolgedessen nicht gedffnet werden.

6.3 Rontgensicherheitskreis

Der Rontgensicherheitskeis dient zur Uberwachung der Volistandigkeit der Abschirmungen
und der richtigen Montage des Hochspannungskabels (Erdung der Rohrenhalterung). Nur
wenn der Rontgensicherheitskreis Durchgang hat und die ReiBlleine (11) an der Uberwuri-
mutter des Kabels gesteckt (Erdung) ist, 148t sich die Hochspannung am Réntgengenerator
einschalten.

In der Réhrenhalterung 6ffnet der Fensterschieber je zwei Schalter im Sicherheitskreis, sobald
er aufgesteuert wird. Parallel zu diesen Sicherheitsschaitern kann Uber je zwei Buchsen der
Uberwachungskreis der Untersuchungseinrichtung geschaltet werden. Dieser ist s0 aus-
zulegen, daB er nur dann geschlossen ist, wenn die Einrichtung strahienschutzmaBig komplett
und zu ist.
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Achtung! Die richtige Funktion des Sicherheitskreises, insbesondere die richtige Zuordnung
der MeBeinrichtungen zu den Fensterschaltern ist vor der Inbetriebnahme des
Rontgengenerators, nach jedem Umbau und .in regeimaBigen Absténden zu
Gberprifen.

7 Wartung

Nach jeder Aulerbetriebnahme und jeder Wartung ist der Rontgensicherheitskreis zu
kontrollieren: Funktion aller Mikroschalter des Réntgensicherheitskreises und der Masse-
steckverbindung (ReiBleine) an der Réhrenhalterung nacheinander einzeln (iberpriifen (sieche
Abschnitt 6).

Kihler der Réntgenrdhre regelmaBig reinigen (siehe Datenblatt der Réntgenrdhre).
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Swivelling cover

Radiation warning lamps;

lit when window shultter is open

Safety switch for window shutter;

is operated by a camera placed in position
Pair of sockets for the camera safety circuit
Bore holes for locating pins (42)

Pin for X-ray tube positioning

Cooling water pipe

Connection cable

Threaded pipe M 14 x 1 for connection of the
cooling water hoses

Rip line (ground connector)

Insulating foil

Grounding screw

Grounding cabl

Fig. ¥ Tube stand type S
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1 Application

The tube stand type S is used as a holder for air-insulated F...4KE X-ray diffraction tubes with
four tube windows. It is suitable for operation of X-ray diffraction cameras and diffractometers
and can be mounted either horizontally or vertically on the table top of the measuring
instrument of‘the X-ray diffraction camera or on a work bench.

The tube stand provides the radiation-protection housing for the X¥ray;tube and serves as

mounting base for monochromators or smaller diffraction cameras.

2 Design and Mode of Operation

The tube stand (Fig. 1) has four electromagnetically operated shutters which close the
windows of the X-ray tube and can be opened as required.

The F...4KE X-ray diffraction tubes (Fig. 2) have two line foci and two square foci. The window
shutters 1 and 3 are allocated to the line foci and the window shutters 2 and 4 to the square
foci.

Inside the tube stand there is an insulating foil {(12) -which avoids high-voltage flashovers and
allows an operation up to 60 kV. A grounding screw (13) is located under the plastic covering.

In front of each tube window of the versions -’AS and -A10 there is a rotary filter disk with five
KB filters and one free position. Depending on the anode material of the X-ray tube, one of the
KB filters can be used to suppress the K radiation: o

Anode material | Cr Fe Co Cu Mo

KB filter \ Mn Fe Ni Zr

‘h 21 Bore hole for positioning the X-ray
‘e tube-in the tube stand :

22 High-voltage terminal

23 Tube window

24 Cooling water bore holes

Fig. 2 F..4KE X-ray tube

14




3 Technical Data
X-ray tube

Window shutter
Shutter-opening pulse

Holding voltage

Cooling water supply
Water pressure

Flow rate
Switch-off delay of X-ray generator upon water failure
Threaded pipe connection for cooling water hoses

303

40

354
333
3
>

I

g +

15

ETTE
Mx1 S115
2134

2 140

Fig. 3a  Dimensional drawings
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Type F...4KE (see data sheet of X-ray tube)

by capacitor discharge
(C = 2x47 yF)
14 V:DC

5 to 8 bar for X-ray tube, X-ray generator,
internal valves and hoses

min. 3,5 Vmin
max. 2 s
M14 x1

0
n
3

A

220...310

228
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4720 m
: '
74145 \ | )
D
L -4 + J
#173405
o
R ]
/ ST |gre:
Top
Arrangement Dimensions Material
A B C D E
I:I 1028 - - . . | Wood
EI 1028 514 - 410 - Wood
PP
IZI 1456 728 - 410 - Stone
[Z_—_I 1456 - 728 - eos | Stne
1456 1044 373 410 605 | Stre
¥ Bore hole for horizontal tube stand
© Bore hole for vertical tube stand
Fig. 3b Bore holes in the table top
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4 Mounting
The tube stand is mounted on the table top using the parts kit C72298-A224-D4 (for
vertical mounting) or C72298-A224-D4 (for horizontal mounting). The table top is available

with various arrangements of the bore holes for mounting the tube stand. When using a
different mounting plate, it must be drilled accordingly (see Fig. 3b).

4.1 Vertical Mounting

Place the insert ring (32) into the bore holes of the table top.

Screw on the counter ring (33) from underneath.

Connect the protective earth to the grounding screw (13).

Connect high-voltage cable, cooling water hoses and connection cable (see Section 4.3).

Place the tube stand into the insert ring and fasten it with the retaining ring (31).

31 Retaining ring
32 lInsert ring
33 Counter ring

Fig. 4a Parts kit for vertical mounting
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4.2 Horizontal Mounting
Place the foot (44) on the bore hole in the table top and fasten it with the counter plate (45).

Loosen the set screws (46). Align the mounting plate {(41) for the tube stand. Retighten the
set screws.

Place the tube stand on the mounting plate in one of the four possible positions and make
sure that the locating pins (42) engage in the bore holes (8) of the tube stand. Fasten the

tube stand on the mounting plate with four M 4 x 12 screws supplied.

Connect the protective earth to the grounding screw (13).

Connect high-voltage cable, cooling water hoses and connection cable (see Section 4.3).

Insert the X-ray tube (see Section 4.4).

41  Mounting plate 45 Counter plate
42 Locating pin 46  Set screws
43 Supporting tube

44 Foot -

Fig. 4b  Parts kit for harizontal mounting
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52

52 Union nut
53 Ground connector

Fig. 5 High-voltage connector

4.3 Connection to the X-ray Generator

The tube stand is connected to the X-ray generator via the high-voltage cable, the
connection cable and the cooling water hoses.

4.3.1 Connection of the High-voltage Cable

Caution! - Before the high-voltage cable is connected or the X-ray tube is inserted, switch
off the X-ray generator to avoid hlgh-voltage accidents. Remove the key switch
from the X-ray generator and pull the rip line to prevent a restart of the X-ray
generator. First fasten the cable to the tube stand then to the generator!

Insert the plug of the high-voltage cable (Fig. 5) into the tube stand and fasten it by
tightening the union nut (52). The plug must not be greased. Connect the hngh-voltage cable
to the X-ray generator (see instructions for the X-ray generator).

432 Connection of the Cooling Water Hoses

Connect the cooling water hoses to the threaded pipes (10) of the tube stand and to the X-
ray generator according to the drawing C79298-A3136-A101-%12 (see also the

instructions for the X-ray generator). By doing so, observe the flow direction (marked by
arrows behind the threaded pipes).For the mountmg always use two fork wrenches in
opposite direction to relieve the. threaded pipe. ,

Caution! The switch-off delay upon water failure must not exceed 2 s. This must be

checked in the "Heating " position when the equipment is first put into operation
{bend the water supply hose).

4.3.3 ' Connection Cable
The connection cable is directly plugged into the X-ray generator (connector X4 for

KRISTALLOFLEX 710 and 710H; see instructions for the X-ray generator). The connection
cable supplies the safety circuit and the window control.

19
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4.4 Fitting and Removal of the X-ray Tube

Caution! The windows (23) of the X-ray tube are made of thin beryllium and must not be
touched.

Fitting

Before fitting the X-ray tube make sure that the X-ray generator is switched off and the rip
line is pulled.

‘Check that the seals on the water pipes (8) fit properly.

Insert the X-ray tube in the tube stand; the pin (7) at the tube stand must then engage in the
bore hole (21) of the X-ray tube.

Tighten the fastening screws (61) of the X-ray tube alternately, taking care not.to misalign
the X-ray tube.

61 Fastening screws

71 ~ Screw for length adjustment

71a Counter nut

72 Pin for actuating the safety switch (3)
73 -Adapter plate

Fig.6 Tube stand with adapter plate
and X-ray tube inserted

74  Fastening plate

Fig. 7 Mounting of the fastening plate
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Removal ~
Switch off the X-ray generator.
Block off the cooling water flow.

if possible, blow out the cooling water hoses with compressed air. This prevents the cooling
water from getting into the tube stand when removing the X-ray tube.

Alternately loosen the fastening screws (61) of the X-ray tube and make sure that the X-
ray tube is not misaligned.

Remove the X-ray tube; make sure that no water running out gets to the tube or into the
tube stand. Wipe off any remaining drops of water.

45 Mounting of the X-ray Diffraction Camera

The adapter plate (73) serves as the base for rhounting the X-ray diffraction camera.
Manually open the swiveliing cover (1) to mount the X-ray diffraction camera to the tube
stand in the desired position (see Fig. 6). ‘

Mount the securing plate (74) on the adapter plate according to Fig. 7.

Depending on the camera used, the short or long screw (71) will be used for the actuating
pin (72). The screw must be adjusted and locked in such a way that the safety switch (4) is
operated by the camera when it is attached.

Connect the safety cable of the camera (see operating instructions for the camera) with the
pair of sockets (4) at the tube stand belonging to the position used (see Section 6.3).
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5 Operation with the Window Control

The tube windows are controlled by the timer unit of the X-ray generator. The timer unit and
its function are described in detail in the operating instructions of the X-ray generator. The
allocated window pilot lamps indicate the status "window open”. The pilot lamps are
monitored. If they are not lit the window is closed immediately.

6 Radiation Protection

If the tube stand is used together with the F...4KE X-ray tubes, which have tungsten as
hardest anode material, it is approved for operation up to 60 kV and 3 kW and tested for
leakage radiation. :

Caution! Before commissioning of the X-ray measuring instrument make sure that the
regulations regarding radiation protection and handling of the X-ray tubes have
been fulfilled. The X-ray regulations (R6V from 08.01.1987) apply for the Federal
Republic of Germany.

The following safety equipment is provided to prevent unintentional emission of direct
radiation: _ ,

6.1 Swivelling Cover

The swivelling cover (1) keeps the tube window (23) closed, as long as the cover is not forced
to stay open by a mounted camera. Thus, unused windows are double-locked.

6.2 Safety Switch for Window Shutter

A safety switch is allocated to each window. It interrupts the contro! line of the solenoid which
opens the window shutter, unless the mounted camera depresses the switch using an
actuator.

Consequently, the window shutter ot an unused window cannot be opened.

6.3 X-ray Safety Circuit

The X-ray safety circuit monitors whether the high-voltage cable is completely shielded and
correctly mounted (grounding of the tube stand). The high voltage of the X-ray generator can
only be switched on if the X-ray safety circuit is continuous and the rip line (11) is plugged
onto the union nut of the grounding cable.

In the tube stand the window shutter opens two switches each in-the safety circuit as soon as
it is controlled to open. In paraliel to these safety switches the monitoring circuit of the test
equipment can be switched via two sockets each. The monitoring circuit is to be designed in
such a way that it is only then closed if the equipment is closed and fulfills the radiation
protection requirements.
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Contact the factory Service Dept.
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SIEMENS

Diffraktometer D 5000
D 5000 Diffractometer
Diffractometre D 5000

Ersatzteilliste / Parts List/ Liste de piéces de rechange

Bestéll-Nr. / Ord. no. / N° de réf. C79000-E3463-C148-02

Bild 1 Diffraktometer D 5000
Fig. 1 D 5000 Difiractometer
Fig. 1 Diffractométre D 5000

Diese Ersatzteilliste entspricht dem tech-
nischen Stand Mai 1990

Hinweise fiir die Bestellung
Die Besteliung muB enthalten:

1. Stickzahi

2. Bezeichnung

3. Bestell-Nr.

4. Bezeichung, Bestell-Nr. und Fabrik-
ations-Nr. (F-Nr.) des Gerates, zu
dem das Ersatzteil gehort.

Bestelibeispiel:

Axiallifter W74247-1.8750-A2 fir
Steusrgerat in Diffraktometer D 5000,
Fabr.-Nr.

This parts list represents the technical
state of May 1990

Ordering instructions
All orders should specify the following:

1. Quantity

2. Designation

3. Ord.No.

4. Designation, Order no. and Serial
no. {F-No.) of the instrument to
which the spare part belongs.

Ordering example:

Axial-flow fan W74247-1.8750-A2 for
control unit in D 5000 Diffractometer,
Serial No.

1 Standgehause
Console
Console

2  Strahlenschutzgehause
Radiation protection
Boitier de protection des radiations

'3 Rontgengenerator KRISTALLOFLEX® 710/710 H
KRISTALLOFLEX® 710/710H X-Ray Generator
Genérateur de rayons X KRISTALLOFLEX® 710/710 H

4 - Goniometer
Goniometer
Goniométre

7 Bedienfeld
Control panel .
Panneau de commande

Cette liste de piéces détachées cor-

respond 2 I'état technique de mai 1990

Exemple de commande:

La commande doit comporter:

1 quantité

2. la désignation.

3. le n® de référence

4. la désignation, le n° de réf. et le n°
de série (F-N°) de P'appareil auquel
est destinée la piéce.

Exemple de commande:

Ventilateur axial W74247-1.8750-A2
pour I'unité de commande dans le
diffractométre D 5000, n° de série




s 1 Standgehause
: Console
Console

2 Strahienschutzgehause
Radiation protection housing
Boitier de protection des radiations

3 Ronigengenerator KRISTALLOFLEX 710/710 H
KRISTALLOFLEX 710/710 H X-Ray Generator
Genérateur de rayons X KRISTALLOFLEX 710/710 H

4 Goniometer
Goniometer
Goniométre

§  Roéhrenhatterung
Tube stand
Support tube

" 6  Stevergerét
Control unit
S Unité de Commande

¥

3 —

T,
~!

Bedienfeld
Conurol- panei
\ 38 6 Panneau de commande

Ay

—t 8 Biendensysiem
Diaphragm system
Systéme de diaphragmes

§ ° Probenwechsler
Specimen Changer
Changeur d'éprouveties

10 Detekior
Detector
Détecteur

11 Rémgenrdnre
X-ray tube
Tube des rayons X

Bild 2 Diffrakiometermefplatz
Fig. 2 Diffractometer measuring station
Fig. 2 Poste de mesure du diffractométre
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Bild 3 Standgehause
Fig. 3 Console
Fig. 3 Console

Ansicht X

Teil-Nr.
Partno.
N¢ de piece

Bezeichnung
Description
Désignation

Bestell-Nr.
‘I Order no.
Réf. de commande

Bemerkungen
Remarks
Remarques

1.1

1.2

1.3

14

1.5

1.6

Standgehause
Console
Console

Teleskopschienen
Telescopic guide support
Rails télescopiques

Netzanpassungs-Transformator
Line adapter ransformer
Transformateur d'adaptation au réseau

Wechseistrom-Schitz
AC contactor
Contacteur courant alternatif

Schmelzeinsatz T 6.3 A/250 V
Slow-blow fuse
Cartouche fusible

Axiallafter
Axial-flow fan
Ventilateur axial

Netzschalter
Mains switch
Commutateur principal

C79123-Z738-A1
C71198-A210-B43
3TB4011-0AN1
W79054-1.1011-T630
; W74247-L8750-A2

W78050-W1201-U102

1 Paar
1 pair
1 paire

K1

M1, M2
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Bild 4 Strahlenschutzgehiuse
Fig.4 Radiation protection housing
Fig.4 Boltier de protection des radiations

Teil-Nr. Bezeichnung Bestell-Nr. 8emerkungen
Part no. Description Order no. Remarks
N°de piéce Désignation Réf. de commande Remarques
2 Strahlenschutzgehduse
2 Radiation protection housin:

Boitier de protection des radiations
21 Mikroschalter C71315-2153-C4 $101..5112

Microswitch

Microcommutateur
2.2 Rollenhebel C71315-2153-M9

Ball lever

Levier 3 gaiet
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Teil-Nr. Bezeichnung Bestell-Nr. Bemerkungen
Part no. Description Order no. Remarks
N° de piece | Désignation Reéf. de commande Remarques

23 Drucktaste W73050-T3106-L101 S 617
Push-button
Bouton poussoir

24 Drucktaste W72050-T3104-L101 S 6186
Push-button
Bouton poussoir

25 Axiallifter W74247-L8750-A2 £ 601
Axial-flow fan
Ventilateur axial

26 Wamniampe C79298-A1-A12
Warming lamp
Lampe témoin

261 . Gldhlampe, 12-15 W, 166 mA W78064-A1-A12 E 603
Lamp .
Lampe

27 Mikroschalter C72315-2153-C13 $613...5615
Microswitch

Microcommutateur
28 Wippschalter W79050-W1201-U102 S 619, S 620

Rocker switch
Commutateur a bascule

29 Schidsselschalter W79050-X3102-X S$618
Keyswitch
Interrupteur a clé

2.10 Leuchtstofflampe SPL1030-2F E 602
Fluorescent famp :
Tube fluorescent

21 Zylinderschio3 C71123-Z466-B11
Cyiinder lock
Serrure a cylindre

2.12 Scheibe C72298-A231-C40
Wafer
Disque

213 Entstérkondensator B81921-A-B21 RC 600
Interferende suppression capacitor
Condensateur antiparasitage

3 Réntgengenerator KRISTALLOFLEX 710/710H
siehe Ersatzteilliste C79000-E3474-C074

KRISTALLOFLEX 710/710H X-Ray Generator
see parts list C79000-E3474-C074

Générateur de rayons X KRISTALLOFLEX 710/710
goir liste des piéces de rechange C79000-E3474-
074
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Bild5 Goniometer
Fig.5 Goniometer
Fig.5 Goniométre




Teil-Nr.
Part no.
N° de piéce

Bezeichnung
Description
Désignation

Besteli-Nr.
Order no.
Réf. de commande

Bemerkungen
Remarks
Remarques

4.1

4.1.1

4.2

4.3

4.3.1

4.4

4.5

4.8

4.7

4.8

4.9

Antrieb
Drive
Entrainement

Schrittmotor
Step motor
Moteur pas a pas

Kuppiung
Coupling

Accoupiement (embrayage)

Thermoschaiter
Thermostatic swilch
Thermocommutateur

Schmierbarste
Lubrication brush
Brosse graisseuse

Blatifeder
Leaf spring
Ressort & lames

Mikroschalter
Microswitch
Microcommutateur

Rollenhebel
Bull lever
Levier & galet

Lichtschranke OPB 960
Light barrier OPB 960
Barrage photoéiectrique

Axiallufter
Axial-flow fan
Ventilateur axial

Schragstimrad
Singte-helical gear
Roue hélicoidale

Verdrahtungsplatte
Backplane
Tableau des connexions

Dicde 1N6267 A
Diode 1N6267 A
Diode 1N6267 A

Filterpapier
Filter paper
Pagier filtre

C79298-A3156-B1

W79047-A4014-X

C79106-Z1410-A1

W79086-02-D70

C79298-A3156-B7

C79298-A3156-C76

W79050-X6001

C71315-Z153-M4

W78025-G1913-X

C74247-F60-E2

C79298-A3156-C2

C79458-1.2234-B11

W79020-W61-D832

C79298-A3156-D12

M1, M2

83, 84

S1, 82

H1.H4

E1

vi.va

1 Satz, 4 Stick
1 Set, 4 pieces
1 Jeu. 4 piéces




56 S 515 51 S110 Su 52

Ui

ars

517 516 514 513 512
518
519
Bild 6 Rohrenhaiterung
. Fig. 6 Tube stand
Fig. 6 Support tube
Teil-Nr. Bezeichnung Bestell-Nr.
Part no. - Description : Order no.
N¢ de piece { Désignation Réf. de commande
5.1 VerschiuBeinheit C79298-A3154-B11
Unité de verrouiilage
5.1.1 Hubmagnet C79298-A3154-B3
Lifting solenoid
Electroaimant de Levage
5.1.2 Anker C79298-A3154-C24
Amature
Systéme d’ancrage
8




Teil-Nr.
Part no.
N° de piéce

Bezeichnung
Description
Désignation

Bestell-Nr.
Order no.
Réf. de commande

Bemerkungen
Remarks
Remargues

5.1.3

5.1.4

5.1.8

5.1.7

5.1.10

5.1.11

5.2

53

54

5.5

5.6

S.7

Druckfeder
Pressure spring
Ressort de pression

Schieber
Shutter
Curseur

Mikroschalter
Microswitch
Microcommutateur

Mikroschalter
Microswitch
Microcommutateur
Lampenfassung
Lamp socket
Douille de lampe

Kalotte
Collar
Calotte

Glahlampe 12V, 50 m A
Lamp
Lampe

FBG-Fail-Safe

P.C. board Fail-safe

Cartes de circuits imprimés & shreté intégrée
Feder

Spring

Ressort

Kappe
Cover
Couvercle

Verbindungsschlauch
Connection hose
Flexible de Liaison

Kihlleitung
Cooling pipe
Conduite de refroidissement

0O-Ring
O-ring gasket
joint torique
Verschiuf

Lock
Verrou

Hochspannungskabel
High-voitage cable
Cable haute tension

C72298-A224-C3
C79298-A3154-86
W79050-X6021-X
W79050-X6001
W79064-E2001-A
W79064-X8-X
W79064-A5002-B12
C79458-L2234-B10
C79298-A3154-B7
C79298~A3154-cso
C71402-A4-C12
C72298-A224-819
C71121-Z100-A22
C79298-A3154-C10

W79079-K2012-A1

S1 701, SK701, SK702

SM701

£701, E702

3Sm
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Bild7 Steuergerat
Fig.7 Control unit
Fig.7 Unité de commande

10




Teil-Nr.
Part no.
N° de piece

Bézeichnung
Description
Désignation

Bestell-Nr.
Order no.
Réf. de commande

' Bemerkungen

Remarks
Remarques

6.1

6.1.1

6.1.4

6.2

6.3

6.3.1

64

Stromversorgung
Power supply
Alimentation en courant

Kondensator, 10 000 pF, 100 V
Capacitor .
Condensateur

Kondensator, 10 000 pF, 40 V
Capacitor
Condensateur

Widerstand, 10 kQ, 1,5 W
Resistor :
Résistance

Widerstand, 1 kQ
Resistor

Résistance
Widerstand, 4,75 kQ
Resistor

Reésistance
Gleichrichter KB PC 25-02
Rectifier

Redresseur
AxiallGfter

Axial-flow fan
Ventilateur axial

Stecker mit Fiiter
Plug with filter
Fiche avec fiitre

Schmelzeinsatz, T1, 6 A, 250 V
Slow-biow fuse
Cartouche fusible

FBG CPU
P.C. board CPU
Cartes de circuits imprimés CPU

W78010-M3109-T100

W79010-M3109-T40

W74004-M303-J97

W74004-D2102-F2

W74004-D2472-F502

W78023-C1013-A203

W74247-L8750-A2

W79074-B1404-U3

W79054-L1011-T160

C79458-L2234-B1

(03

C2,C3

R1

R2

R3

V1..V3

E1, E2

X-350

F7,F8

11




Teil-Nr.
Part no.
N° de piece

Bezeichnung
Description
Deésignation

Bestell-Nr.
Order no.
Réf. de commande

Bemerkungen
Remarks
Remarques

6.4.1

6.4.2

6.5

8.6

8.7

6.7.1

6.8

6.8.1

6.8.2

6.8.3

6.9

6.10

6.11

6.12

6.13

Festwertspeicher
Read-oniy-memory
Mémoire morte

Batterie
Battery
Batterie

FBG Steuerelektronik
P.C. board Electronic control system
CCl du systeme électronique de commande

FBG MeBelektronik
P.C. board Electronic measuring system
CCl du systéme électronique de mesur

FBG Fenstersteuerung

P.C. board Window control system

CCl du systéme de commande de la fenétre de
visualisation

Schmelzeinsatz, MO, 032 A/250 V

Medium time lag fuse

Cartouche fusibie

FBG Anschaltung
P.C. board interface
CCl de finterface

Schmelzeinsatz, M6, 3 A/250 V
Medium time-lag fuse
Cartouche fusible

Schmelzeinsatz M1, 6 A/250 V
Medium time-lag fuse
Cartouche fusible

Schmelzeinsatz, F1,6 A/250 V .
Fast-blow fuse
Cartouche fusible

FBG Regler
P.C. board Controlier
CCi du contrdleur

FBG Ansteuerelektronik
P.C. board Electronic trigger system
CCl du systéme de commande de démarrage

Schrittmotorsteuerung
Step motor control
Commande du moteur pas a pas

FBG Probenwechslersteuerung
P.C. board Specimen changer control
CCi de la commande du changeur d’éprouvettes

FBG Triac-Steuerung
P.C. board Triac controi
CCi de la commande TRIAC

$79610-G61-A900
C79458-L212-85

| C794s8-L2234-B2
C79458-2234-B3

C79458-L2234-B4

W79054-N1010-M32
C79458-.2234-85
W798054-N1011-M630

W79054-L1011-M160

€79458-1.2234-89
C 79451-Z1188-U1
C79458-1.2234-86
C79458-.2234-88

C79298-A3117-B41

| w79054-L1011-F160

F6

Fi1, F5

F2,F3

Fa

12
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74 15 13
7.1 1.7

Bild8 Bedienfeld
Fig.8 Control panel
Fig.8 Panneaude commande
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Teil-Nr.
Pant no.
N° de piece

Bezeichnung
Description
Désignation

Besteil-Nr.
Order no.
Réf. de commande

Bemerkungen
Remarks
Remarques

7.2

7.3

74

7.5

7.7

7.8

FBG Control Board
P.C. board -
CCl de commande

Festwertspeicher
Read-only memory
Mémoire morte

FBG LCD-Display
P.C. board LCD-Display
CCl de l'affichage LCD

Folientastatur
Membrane Keyboard
Clavier membrane

Leuchtdiode, rot
LED, red
DEL, rouge

Leuchtdiode, gelb
LED, yellow
DEL, jaune

Leuchtdiode, griin
LED, green
DEL, verte

Befestigungsring
Mounting ring
Bague de fixation

Druckstiick
Snap-on screw
Elément de pression

C79458-1.2234-B12
§79610-G39-A900
C79458-1.2234-B16
C79451-288-U1
W79025-L1951-H120
w-/-éoas-l.sgss-mzo
W79025-L2855-H120
W79029-X4605

C79123-Z1268-E1

H1

H2

| H3

14




Bild 9a Biendensystem
Fig. 9a Diaphragm system
Fig. 9a Systeme de diaphragmes

15

8.1.26

8.1.21..8.123

8.1.16

8.110..8.11

8.11..8.17
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Bild 9b Blendensystem
Fig. 9b Diaphragm system
Fig. 9b Systéme de diaphragmes
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Teil-Nr.
Part no.
N° de piéce

Bezeichnung
Description
Désignation

Bestell-Nr.
Order no.
Reéf. de commande

Bemerkungen
Remarks

Remarques

8.1

8.1.1

8.1.7

8.1.10

8.1.11

8.1.12

8.1.13

8.1.14

8.1.16

Steckbiende, K§-Filter, Absorber,
Detachable diaphragm, KB-Filter, absorber
Diaphragme enfichable Filtre K8, absorbeur

Steckblende, Spait 0.05 mm
Detachable diaphragm, slit 0.05
Diaphragme enfichable, fente 0.05 mm

Steckblende, Spait 8,1 mm
Detachable diapphragm, siit 0.1
Diaphragme enfichable, fente 0,1 mm

Steckblende, Spalt 0,2 mm
Detachable diaphragm, slit 0.2
Diaphragme enfichable, fente 0,2 mm

Steckblende, Spait 0,6 mm
Detachable diaphragm, slit 0.6
Diaphragme enfichable, fente 0,6 mm

Steckblende, Spait 1,0 mm
Detachable diaphragm, slit 1.0
Diaphragme enfichable, fente 1,0 mm

Steckblende, Spalt 2,0 mm
Detachable diaphragm, slit 2.0
Diaphragme enfichable, fente 2,0 mm

Steckblende, Spalt 6,0 mm
Detachable diaphragm, Slit 6.0
Diaphragme enfichable, fente 6,0 mm

K@-Filter, V
KB-Filter, V
Fiitre KB, V

KB-Filter, Mn
KB-Filter, Mn
Filtre KB, Mn

KpB-Filter,Fe
KB-Filter, Fe
Filtre KB, Fe

Kg-Fitter, Ni
Kg-Filter, Ni
Fiitre KB, Ni

KB-Filter, Zr
KB-Filter, Zr
Filire KB, Zr

Absorber
Absorber
Absorbeur

C79298-A3158-B40
C79298-A3158-B41
C79298-A3158-B42
C79298-A3158-B43
C79298-A31 58-W
C79298-A3158-B45
C79298-A3158-B46
C79298-A3158-B55
C79298-A3158-BS6
C79298-A3158-B57
C79298-A3158-B58
C79298-A3158-B59

C79298-A3158-D25

17




Teil-Nr.
Part no.
N° de piece

Bezeichnung
Description
Désignation

Bestell-Nr.
Order no.
Réf. de commande

Bemerkungen
Remarks
Remarques

8.1.21

8.1.22

8.1.23

8.1.26

8.2

8.3

8.3.1

8.3.2

8.33

84

8.4.1

Mikrobiende, @ 0,3 mm
Micro-diaphragm, diam. 0.3
Microdiaphragme, 0,3 mm

Mikroblende, & 0,5mm
Micro-diaphragm, diam. 0,5
Microdiaphragme, 0,5 mm

Mikroblende, & 1,0 mm
Micro-diaphragm, diam. 1.0
Microdiaphragme, 1,0 mm

Diagonalbiende
Diagonal diaphragm
Diaphragme diagonal

Solierspait
Soller slit
Fente Soller

Variable Blende
Variable diaphram
Diaphragme variable

Antrieb
Drive
Entrainement

Lichtschranke
Light barmer
Barrage photoélectrique

Verdrahtungsplatte
Backplane
Tableau de connexions

Blendenwechsler
Diaphragm changer
Changeur de diaphragmes

Drehmagnet
Salenoid
Solénoide

C79298-A3158-B87
C79298-A3158-B88

C79298-A3158-B89

C79298-A3158-B90

C79298-A3158-B122
¢79298-A31 58-819
C79298-A31 55-851
W79025-G4301-X
C79458-L.2234-B15
C79298-A3158-818

W79043-D1080-A3

M1

VAl

K1

18




Teil-Nr.
Part no.
N° de piéce

Bezeichnung
Description
Designation

Bestell-Nr.
Order no.
Réf. de commande

Bemerkungen
Remarks
Remarques

8.4.2

8.4.3

8.4.4

8.4.5

8.5

8.6

8.7

8.8

Lichtschranke
Light barrier
Barrage photoélectrique

Formblech
Profiled scheet metal
Tole profilée

Verdrahtungsplatte
Backplane
Tableau des connexions

Kupplung
Coupling
Accouplement

Streustrahlblende
Stray radiation diaphragm
Diaphragme de diffraction

Sonderblende, 2= 31,5 mm
Special diaphragm a = 31,5 mm
Diaphragme special a = 31,5 mm
Sonderblende, 2 = 71.5 mm
Special diaphragm a = 71,5 mm
Diaphragme special a= 71,5 mm
gtrahlenfalle

Piége & rayons

W78025-G4301-X

C79298-A3158-B35

C79458-12234-B14

C79298-A3158-B131

C79298-A3158-B92

C79298-A3158-B83

C79298-A3158-B84

C79298-A3158-B7

U1

19
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Bild 102 Probenwechsler
Fig. 10a Specimen changer
Fig. 10a Changeur d'éprouvettes
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9.2.6.1

9.2.45

L 951
5. 95.12

933 ~

Bild 10 b Probenwechsler
Fig. 10 b Specimen changer
Fig. 10 b Changeur d'éprouvettes
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Teil-Nr.
Part no.
N° de piéce

Bezeichnung
Description
Désignation

Bestell-Nr.
Order no.
Réf. de commande

Bemerkungen
Remarks
Remarques

9.1

- 913
9.1.4

8.2

9.2.1
8.2.2
9.23
9.24
9.2.4.1

9.24.2

Standardprobenwechsler
Standard specimen changer
Changeur d’échantilion standard

Schraube
Screw
Vis

Teller

Plate
Plateau

Kugelbolzen
Ball pin
Boulon a rotuie

Druckieder
Pressure spring
Ressort de pression

Dreh-Durchstrahi-Probenwechsler
Rotation-transmission specimen changer
Changeur d’échantilions rotatif a traversée du
rayonnement

Motor
Motor
Moteur

Lichtschranke

Light barrier

Barrage photoélectrique
Verdrahtungsplatte

Backplane . ..
Tabieau des connexions

Probenbecher
Specimen cup
Gobelet échantilion

Becher-Oberteil
Upper part of cup
Partie supérieur du gobelet

Becher-Unterteil
Lower part of cup
Partie inférieure du gobelet

C79298-A315-820
C79298-A3158-C63
C79298-A3158-C58
C79298-A3158-C59
C71451-A128-C33

C79298-A3158-B8

C79298-A3158-B125
W79025-G4301-X
C79458-1.2234-B13
C79298-A3158-B67
C79298-A3114-B72

C79298-A3114-C178
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Teil-Nr.
Part no.
N° de piéce

Bezeichnung
Description -
Désignation

Bestell-Nr.
Order no.
Ref. de commande

Bemerkungen
Remarks
Remarques

8.2.4.3

8.244

9.24.5

9.25

9.2.5.1

g.25.2

9253

9.2.6.1

9.2.6.2

9.3

9.3.1

Spannring, geteilt
Clamp ring, divided
Bague de serrage, séparée

Blendenring, geteiit
Diaphragm ring, divided
Bague diaphragme, séparée

Andruckeinheit
Contact unit
Patin-presseur

Probenbecher
Specimen cup
Gobelet échantilion

Probenbecher-Unterteil
Lower part of cup
Partie inférieure du gobelet

Spannring
Clamp ring
Bague de serrage

Blende
Diaphragm
Diaphragme

Durchstrahibecher
Cup for transmission specimens
Gobelet a traversée de rayonnement

Blende
Diaphragm
Diaphragme

Spannring
Clamp ring
Bague de serrage

Drehprobenwechsler, 0 Grad
Rotation specimen changer, 0 degr.
Changeur d'échantillons rotatif, 0 degré

Probenbecher
Specimen cup
Gobelet d’échantilion

C79298-A3114-C179

C79298-A3158-C118

C79298-A3114-B71

C79298-A3158-B66

C79298-A3114-C171

C79298-A3114-C170

C79298-A3158-C119

€79298-A3158-D4

C79298-A3158-C119

C79298-A3114-C170

C79298-A3158-B124

C79298-A3158-B64

Y
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Teil-Nr.
Part no.
N° de piéce

Bezeichnung
Description
Désignation

Bestell-Nr.
Order no.
Réi. de commande -

Bemerkungen
Remarks
Remarques

9.3.1.1

9.3.1.2

9.3.2

9.3.3

9.5.1

8.5.2

9.5.3

9.5.4

8.5.5

9.5.6

857

9.5.8

9.5.9

9.5.10

9.5.11

9.5.12

9.5.13

Blendenkappe
Cover for diaphragm
Cache de diaphragme

Biendenkappe
Cover for diaphragm
Cache de diaphragme

Probenbecher
Specimen cup
Gobelet d’échantiilon

PrépamtevéQer, 0 Grad
Specimen carrier, 0 degr.
Porte préparations, 0 degré

Praparatetrager, 50x50, 12 Grad
Specimen carrier 50x50, 12 degr.
Porte préparations, 50x50, 12 degrés

Praparatetrager, 50x50, 0 Grad
Specimen carrier, 50x50, 0 degr.
Porte préparations, 50x50, 0 degré

Quarzprobe, 50x50, 12 Grad
Quartz specimen, 50 x 50, 12 degr.
Echantillon de quartz, 50x50, 12 degrés

Praparatetrager, @ 50
Specimen carrier, diam. 50
Porte préparations, 50

Quarzprobe, & 50
Quartz specimen, diam. 50
Echantillon de quartz, 50

Justierspait, @ 50
Adjusting slit, diam.50
Fente d’ajustage, 50

Quarzprobe, 50x50, 0 Grad
Quartz specimen, 50x50, 12 degr.
Echantillon de quartz, 50x50, 0 degré

Justierspalt, 50x50, 12 Grad
Adjusting slit, 50x50, 12 degr
Fente d'ajustage, 50x50, 12 degrés

Justierspalt 50x50, 0 Grad
Adjusting slit 50x50, 0 degr.
Fente d’ajustage, 50x50, 0 degré

Halter, @ 50
Holder diam. 50
Support, 50

Trager, S0x50, OfenfiuBanalyse
Carrier, 50x50, pot flux analysis
Porte-piéces, 50x50, analyse de fusion de creuset

Ring, OfenfluBanalyse
Ring pot flux analysis
Bague, analyse de fusion de creuset

2Zwischenring, @ S0
Intermediate ring, diam. 50
Bague intermédiaire, 50

Probenwechsler
siehe Ersatzteilliste C7900-E3474-C13

Position specimen changer
see parts List C79000-E3474-C13

Changeur d'éprouvettes
voir Liste des pieces de rechange
C79000-E3474-C13

C79298-A3158-C129
C79298-A3158-C128
C79298-A3158-B65
C79298-A3158-B60
C72298-A227-C154
C72298-A227-C155
C72298-A227-B35
£79298-A3158-C98
C79298-A3158-861
©79298-A3158-862
C72298-A227-836
C71298-A32-B11
C792908-A3158-B63
C72298-A225-C28
C72298-A227-C137
C72208-A227-C138

C79298-A3114-C125
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10.1 10.1.2

10.1.1

Bild 11 Detektor
Fig. 11 Detector
Fig. 11 Détecteur
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Bestel-Nr.

Teii-Nr. Bezeichnung Bemerkungen
Part no. Description Order no. Remarks
N° de piece | Désignation Reéf. de commande Remarques
10.1 Szintillationszahler C79208-A3138-A2

Scintillation counter

Compteur de scintillations
1011 Szintiblock C71249-Z559-D1

Scinti biock

Scintibloc
10.1.2 FBG C71249-A58-B27

P, C, board

Carte circuit imprimé
10.1.3 FBG C71249-A58-B6

P, C, board

Carte circuit imprimé
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Bild 12 Rontgenrdhrenhalterung
Fig. 12 X-ray tube stand
Fig. 12 Support de tubes a rayons X

Teil-Nr. Bezeichnung Bestell-Nr. 'Bemerkungen
Part no. Description Order no. Remarks
N© de piece | Désignation Réf. de commande Remarques

1 Satz loser Teile fur Rontgenrdhre ) C79127-235-A1

Spare kit for X-ray tube
Jeu de rechange pour tubes a rayons X
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Bild 13 MeBzusatz

Fig. 13 Measuring attachment
Fig. 13 Accessoire de mesurage
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Teil-Nr.
Part no.
N° de piéce

Bezeichnung
Description
Désignation

Bestell-Nr.
Order no.
Réf. de commande

Bemerkungen
Remarks

Remarques

121

12.1.1

12.1.2

12.1.3

12.2

12.2.1

1222

223

12.24

Grundeinrichtung
Basic unit -
Instaliation de base
Mikroschalter
Microswitch
Microcommutateur
Rolienhebel

Ball lever

Levier a galet
Sollerspalt

Soiler slit

-Fente de Soller

Monochromator
Monochromator
Monochromateur

Kristall LiF 100
Crystat LIF 100
Cristal LIF 100

Schraube
Screw

Vis
Gewindestift
Grub screw
Gouijon filete

Druckfeder
Pressure spring
Ressort pression

C79298-A3158-B70

W78050-X6001

W79050-M2001

C72298-A3158-B76

C79298-A3158-B71

C79213-A3000-B50

M2X145N60511-8.8

M2XSDINg14-45H

C79298-A3158-C165
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13,1

i

Bild 14 MeBzusatz fur OfenfluBanalyse
Fig. 14 Attachment Measuring for pot flux analysis
Fig. 14 Accessoire de mesurage pour analyse de fusion de creuset
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13.1

Bild 15 Z&hlrohr
Fig. 15 Countertube
Fig. 15 Tube compteur

3N




13.2.1

Bild 16 Vorverstarker
Fig. 16 Preamplifier
Fig. 16 Préamplificateur

Teil-Nr.
Part no.
N° de piéce

Bezeichnung
Description
Désignation

Bestell-Nr.
Order no.
Réf. de commande

Bemerkungen
Remarks
Remarques

131

13.1.1

13.2

13.2.1

13.3

Proportional-Zahirohr
Proportional counter tube
Tube compteur proportionnel

Mikroschaiter
Microswitch
Microcommutator
Vorverstarker
Preamplifier
Préamplificateur

Verstarker
Amplifier
Ampiificateur

Druckfeder
Pressure spring
Ressort de pression

C72298-A223-B106

C71315-2153-C25

C72298-A223-B200

C71428-A4-B53

C72298-A223-C604
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1.1 14.3
1%.2 _ 14.2

Bild 17 Montageteile fir Textur-Diffraktometer
Fig. 17 Assembly parts for texture diffractometer
Fig. 17 Parties d’assemblage pour diffractometre de fexture

Bild 18 Montageteile fir Theta-Theta Diffraktometer
Fig. 18 Assembly parts for theta-theta diffractometer
Fig. 18 Parties d’assemblage pour diffractométre Theta-Theta

33




15.1

15.2

Bild 18 Montageteile fir OED
Fig. 19 Assembly parts for PSD
Fig. 19 Parties d’assemblage pour DEO

Teil-Nr. Bezeichnung Bestell-Nr. Bemerkungen
Part no. Description Order no. Remarks
N© de piece | Désignation Réf. de commande Remarques
14.1 Mikroschalter W79050-X6001
15.1 Microswitch
Microcommutateur
14.2 Rollenhebel C71315-2153-M4
15.2 Ball lever
Levier a galet
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Bild 20 Transmissions-Primarmonochromator
Fig. 20 Transmission primary monochremator
Fig. 20 Transmission monochromateur primaire

Teil-Nr. Bezeichnung Besteli-Nr. Bemerkungen
Part no. Description Order no. Remarks
N° de piéce | Désignation Réf. de commande Remarques
16.1 Mikroschalter W79050-X6001

Microswitch

Microcommutateur
16.2 Rollenhebel C71315-Z153-M4

Ball lever

Levier a galet
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SIEMENS

Réntgengenerator KRISTALLOFLEX 760/761
KRISTALLOFLEX 760/761 X-Ray Generator
Générateur de rayons X KRISTALLOFLEX 760/761

C79249-A3054-A3, -A4
C79249-A3053-A1

Ersatzteilliste / Spare Parts List / Liste de piéces de rechange

C79000-E3463-C180-03

Bild1 Rontgengenerator KRISTALLOFLEX® 760/761

Fig.1  KRISTALLOFL

760/761 X-ray generator

Fig.1  Générateur de rayons X KRISTALLOFLEX 760/761

Diese Ersatzteilliste entspricht dem- Stand
von Mai 1993.

Hinweise fiir die Bestellung
Die Besteliung muf enthalten:
1. Stuckzahl

2. Bestell-Nr.

3. Bezeichnung

4.

Bezeichnung und Fabrikations-Nr. des
Gerates, zu dem das Ersatzteil gehort

Bestelibeispiel

1 Netztransformator W75040-B14-A55 far
Rbgtgﬁngenerator KRISTALLOFLEX 761,
Fabr.-Nr

This Spare Parts List represents the
technical state as of May 1993.

Ordering instructions

All orders should specify the following:
1. Quantity

2. Order No.

3. Designation

4, Designation and Serial No. of the

instruments to which the spare part
belongs

Example for ordering

1 mains transformer W75040-B14-AS5
for KRISTALLOFLEX 761 X-ray generator,
Serial No. ...

Cette liste de piéces de rechange
correspond a la situation technique de
mai 1993.

Indications de commande

La commande doit comporter:
1. Quantité

2. N°de référence

3. Désignation

4. Désignation et n° de fabrication de
I'appareil auquel est destinée la piéce
de rechange

Exemple de commande

1 transformateur secteur
W75040-B14-A55
pour générateur de rayons X

KRISTALLOFLEX 761,

n*de fabrication ...
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Teil-Nr. | Bezeichnung Bestell-Nr. Bemerkungen
Part no. |Designation Order no. Remarks
Piéce n* |Désignation No. de réf. Remarques
NKS M14x1
23
/
| R
} §
Bild/Fig. 4
~—— ) sirgs
1 Hochspannungskessel C79249-A3054-BS5 1)
High-voltage tank C79248-A3052-B122 2)
Cuve haute tension
2 Faltenbalg C79249-A3028-D10 Austauschsatz
Bellows Exchange kit
Soufflet Kit d’échange
3 Zwischenstick C79249-A3028-C86
Spacer
Pigce intermédiaire
4 U-Steliglied C79249-A3053-B4
Voltage regulator
Organe de régiage de tension
4.1 Thyristor THY-MTT 40 A 12 N W78024-A6122-T483 V1
42 Drahtwiderstand, 51 2, 5 %, 50 W W79005-F4510-J8 R2, R3
Wire-wound resistor, 51 , 5 %, S0 W :
Résistance bobinée, 51 2,5 %, 50 W
5 Wechselrichter C79249-A3054-823 1)
Inverter C79249-A3052-B183 ?)
Onduleur
5.1 Transistor BUS 88 A W79022-G4512-P303 vi..v8
Kondensator-Batterie C79248-A302 8-B74
Capacitor battery
Batterie de condensateurs
6.1 Elektrolytkondensator, 1000 UF, 350 V W79010-M3108-T350
Electrolytic capacitor, 1000 uF, 350 V
Condensateur électrolytique, 1000 uF, 350 V
6.2 Metallwiderstand, 39 k2, 5 %, 4 W C71004-Z39-A77
Metal-film resistor, 39 kQ2, 5 %, 4 W
Résistance & couche métallique,
39k, 5%, 4W
7 Netztransformator W75040-B14-A55 T51
Mains transformer
Transformateur secteur
8 Koppelglied, DC 24 V W75053-B1001-N402 K51
Coupling element, 24 V DC
Elément de couplage, DC 24 V
9 Integralplatte C79249-A3054-B20 3)

Integral board
Carte intégrale

1) For/for/pour KRISTALLOFLEX 760.
2) Fuor/for/pour KRISTALLOFLEX 761.

3) Geréte bis Fabr.-Nr. 15: Brucke X516/2-3 einsetzen (siehe Bild 2).
instruments with Serial No. up to 15: Insert jumper X516/2-3 (see Fig. 2).
Appareils avec n° de fabrication jusqu'a 15: insérer le cavalier X516/2-3 (voir fig. 2).




Teil-Nr.
Part no.
Pidce n°

Bezeichnung
Designation
Désignation

Bestell-Nr.
Order no.
No. de réf.

Bemerkungen
Remarks
Remarques

8.1

8.2

10

1

12

13

14

15

15.1

15.2

16

17

18

19

191

20

21

22

23

Festspéicherpaket
ROM package
Mémoire morte

G-Schmelzeinsatz, F 1 A, 250 V
Gtype fuse, F 1 A, 250 V
Cartouche fusible, F 1 A, 250 V

Anzeige, volistandig
Display, complete
Indicateur & cristaux liquides, complet

Schatz, DC 24 V
Contactor, 24 VDC
Contacteur, DC 24 V

Schutzschalter, 32 A
Protective switch, 32 A
Disjoncteur de protection, 32 A

G-Schmelzeinsatz, T16 A
G-type fuse, T16 A
Cartouche fusible, T 1,6 A

G-Schmelzeinsatz, T4 A
G-type fuse, T4 A
Cartouche fusible, T4 A

DurchfluBmefzelie
Flow meter cell
Cellule de mesure du débit

Flugelrad, volistéandig
impelier, complete
Roue de turbine, complet

Lager
Bearing
Palier

Netzdrossel
Mains choke
Self de ligne

Kondensator, S0 u F, 400 V
Capacitor, S0 n F, 400 V
Condensateur, 50 n F, 400 V

Metallwiderstand, 39 k€2, 5 %, 4 W -
Metal-film resistor, 39 kQ), 5 %, 4 W
Résistance & couche métallique,

39 kQ), 5 %, 4 W

Funkentstorfilter
Radio interference filter
Filtre d’anti-parasitage

Funkentstordrossel
Radio interference choke coil
Self d’anti-parasitage

Kondensator, 100 nF
Capacitor, 100 nF
Condensateur, 100 nF

Radiallafter
Radial fan
Ventilateur radial

Stufenschalter
Step switch
Commutateur a plots

Schiauchieitung, 0,34 m
Hose, 0.34 m
Tuyau, 0,34 m

§79610-G94-A900

W79054-11021-F100

C79248-A3053-B54

W75053-B1002-N113

W75051-B3112-A320

W79054-L1010-T160

W79054-L1011-T400

C79249-A3000-D8

C79248-A3000-C9

-W79041-A1505-C1

- W79012-N1506-K400

C71004-Z39-A77

W78041-E4253-B 1’
W79041-A3146-B1
B81121-A-B3
W79087-R2001-B47
C79249-A3052-B140

C79304-2127-A1

F1

K52

F1

F2

F6, F7

L1

C1

R1

21

C4,C5

M1




Teil-Nr. | Bezeichnung Bestell-Nr. Bemerkungen

Part no. | Designation Order no. Remarks

Piece n°® | Désignation No. de réf. Remarques
24.5 24.6 24

24.4

243

Bild/Fig. 4

24

241

242

243

244

245

246

247

Frontplatte, volistandig
Front panel, complete
Plaque frontale, compliet

Anzeigeplatte
Display board
Carte d'indicateur

Tastenplatte
Pushbutton board
Carte de clavier

Schlusseischalter
Key-operated switch
Interrupteur & clé

Schalter
Switch
Interrupteur

Filterscheibe
Filter pane
Plat filtrant

Filterscheibe
Filter pane
Plat filtrant

Fenstersteuerung
Window controller
Commande de fenétre

24.7

C79248-A3053-B3

C79248-A3053-B1

W79050-E7552-A922

W75050-T1101-U102

C79248-A3028-C209

.C79249-A3028-C208

C79249-A3054-B21

.y
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Contents of Section 7 C79000-M3474-C146-01
- Circuit diagrams

Radiation protection box C79298-A3128-A10-*-11
Tube stand (4 windows) C79298-A3154-A1-*-11
Tube stand (1 window) C79298-A3154-A2-*-11
Goniometer C79298-A3156-A1-*-11
Control unit C79298-A3157-A1-*-11
Terminal C79298-A3157-B4-*-11
Rotating sample changer C79298-A3158-B9-*-11
Diaphragm changer : C79298-A3158-B18-*-11
Variable diaphragm ; C79298-A3158-B19-*-11
Changer for 40 samples C72298-A227-A5-*-11
Free-standing housing C79298-A3136-A101-*-11
Scintillation counter C79298-A3178-A10-*-11
KRISTALLOFLEX 760 X-ray generator C79249-A3054-A1-*-12







Oversized Drawing

(intentionally left out)

Contact the factory Service Dept.
for hardcopy, if needed.

Provide manual number and page
number of missing drawing.
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Contact the factory Service Depit.
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Provide manual number and page
number of missing drawing.
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Contents of Section 8

Overview (Free-Standing Housing)

Instaliation Specifications (Free-Standing Housing)
Radiation Protection Certificate

Piping Diagram (Water)

Overview Circuit Diagram (Diffractometer Configuration)
Allocation Plan (Computer Interface)

Overall Circuit Diagram (Safety System)

Installation Guidelines (Operating Hours Counter)
Installation Guidelines (Safety Switches)

Installation Specifications (Alarms)

C79000-M3474-C147-01

C79298-A3136-A101-*-47
C79298-A3128-A10-*-31

C79298-A3136-A101-*-12

C79298-A3160-X1-*-12
C79298-A3160-X1-*-17
C79298-A3160-X2-*-12
C79298-A3136-A101-*-28, Sheet 2
C79298-A3128-A10-*-28
C79298-A3128-D15...16-*-31
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Oversized Drawing

(intentionally left out)

Contact the factory Service Dept.
for hardcopy, if needed.

Provide manual number and page
number of missing drawing.
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Contact the factory Service Dept.
for hardcopy, if needed.

Provide manual number and page
number of missing drawing.
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Oversized Drawing

(intentionally left out)

Contact the factory Service Dept.
for hardcopy, if needed.

Provide manual number and page
number of missing drawing.
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Contact the factory Service Dept.
for hardcopy, if needed.

Provide manual number and page
number of missing drawing.







Alls Rochus tur don - .

luh;-\nn.

© ‘Einbauder Betriebsstundenzihler in den Mebolatzen

Einbau desg = ./} . . RO . o
Betr.-Std.- - | ' Betriebsart .|, - Einbauplatz Sach-Nr, de

e o : R L . v . " Anschluflleitung

K 1St\ick Einzjelb_é-tri_'ebb_:"i_}v..;7 N e};:;s";_:'_h'a‘l_f.:e'x‘vs tre_if en

C79298-A3136-D8

Lt i : Géh’ei’atorfﬁckséi te

2x Einzelbstried| 1x Netzschalterstreifen | C79298-A3136-D8.

 €79298-A3136-D8 *

Coeseek [ —
T ey wechs_elbetx_'i_eb_":. Frontplatte der L

B ! SR R A -Umscha] telektronik -

| C79298-A3136-D8

BEl Einzelbetrleb erfolgt der AnschluB der Betriebsatundﬂnzanler
’ im Generator an de¢ Klemmleiste X3.3 und X34 '

{

Umschaltelextromk Fur Arbeitsplatz 1 an Punkt 10 und 11 fur
Arbeltsplatz 2 an Punkt 12 'und 13. BT : s :

Das Kabel C79298-A3136-D8 ST w1rd zunschst mit seiner
Steckhulsenselte von inren durch die Riickwand des Gcnerators
pezogen. Zuvor ist cine der beiden’ Km.ckschutztul'l en aus der
s Rt..ckwand des Generatoi's zu entfernen. Der Schirm mit Anschluf-

leltung ist unter die vor der Klemmleiste X3 sitzende Ka2bel-
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l-’leber (Pattex 0. &.) an dem Riickblech zu sichern.
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Installation of the operating-hours counter in the measurin

stations

Installation of Mode
the operating-
hours counter
1 unit Stand-alone
mode

2 x stand-
alone mode

2 units Alternate

mode

Location

Mains switch
strip

1 x mains switch
strip

1l X rear of
generator

Front panel of
the changeover
electronics

Code number
of the
connecting line

C79298-A3136-D8

C79298-A3136-D8

C79228-A3136~-D7

C79298-A3136-D7

The operatlng-hours counter is connected to terminal strip X3.3
and X3.4 in the generator for stand-alone mode.

It is connected to the terminal strlp in the changeover

It is connected to pins 10 and 11
for workstation 1 and to pins 12 and 13 for workstation 2.

electronics for alternate mode.

Cable C79298-A3136-D7 or D8 is first passed through the generator
rear panel from the inside with the pin bushing first. One of the
two anti-kink sleeves must first be removed from the rear panel of
the generator. The shield and connecting lead must be connected
below the cable clamp in front of terminal strip X3 and the anti-
kink sleeve of the cable secured to the rear panel with adhesive

(Pattex or similar).

Correspondlng circuit diagram: C79249-A3028-X1-*-11, Sheet 2
(included in the KRISTALLOFLEX 710/710 H X-ray generator manual)
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Oversized Drawing

(intentionally left out)

Contact the factory Service Dept.
for hardcopy, if needed.

Provide manual number and page
number of missing drawing.







Oversized Drawing

(intentionally left out)

Contact the factory Service Dept.
for hardcopy, if needed.

Provide manual number and page
number of missing drawing.
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Connection of the additional warning lamps

The corresponding label (X-RAYS ON or SHUTTER OPEN) must be

affixed to the cap.

Connections

Disconnect the mains plug.
Open the distribution box on the radiation protection box.
Secure the shield braiding and line with a cable clamp.
Connect warning lamp SHUTTER OPEN to X613/6b and X613/7b.
Connect warning lamp X-RAYS ON to X613/5b and X613/8b.

Close the jumpers on the printed card board "window control"

C79458-12234~B4.
Refer to C79298-A3160-X1-*-37 (hardware programming).

L

-
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e
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Maintenance Tips
Hardware Programming
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. 1y maintenance-free. ..

'c';_;;.-{;k?*Depending on the operatlng tlme, and the mode and condxtlons in f'-

i which the equipment is operated; it'is, however recommended to:
h.regularly check and servlce the followzng components._i,uja -

L. l ‘Clean - or replace the filter papers (parts list item no 4 9) }

-at both sides of the gonlometer hou51ng
412 }Clean and lubricate or replace the . lubrlcatlng brushes .
o ~(parts list item no. 4 l 4) at the .worm drrves for theta and .
.2 theta. .
‘Only use the lubrrcant "uolymagnus NT 3" whzch is supplleo
- . .by-Wiho-Chemie, Vlrcnowstr "7, D-8500 Niirnberg and manufac-
-~{u“tured by Strub & Co.- AG CH 6260 Reiden
._Sanpje Chancer g'f
2 1 Rotary sample changer e S :
* .- Clean the gear meshrng and lubrlcate uszng commercral
| greasn : . . . . o

t‘12;2:"40 sample changer' ' : AR
" Clean the gear rack and gulde bushlngs lubricate using
commerczal grease, :

3. Haintenance of tke X-ray Gere*ator
' See Manual K 710/K 710 H.

lDalum 93.89 . . S

{Been | K5ctnor Maintenance Instructions
Gepr, : - . .

Norm. . ‘Diffr. Measuring Equipment
GWK TGKL S T '

’V;The components of the dlffractometer measurlng equlpment are ma;n-f?3'"'
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