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Description

Cette documentation en francais de quatre pages a été éditée par la société Enraf-Nonius.
Elle présente les différents éléments de I'appareil, ses caractéristiques et performances,
les opérations de maintenance ainsi que tous les systéemes de chauffage basse et haute
température et leur programmation.

Utilisation

La chambre de Guinier-Simon de diffraction des rayons X servait a effectuer des études
cristallographiques d’échantillon cristallin. Des études du comportement des matériaux
dans ces gammes de température se révélaient trés utiles notamment pour la détection de
changements de phase.


https://www.patstec.fr

High temperature experimant

The sample was investigated in a tamparature range of
100°C to SO, After it is brought inside the camera the
termperatura is raised to *00 and kept constart tor 1 A
Mow the temperature is increased during 4 h. to 200°C
and kept constant for 1 b Haraafter it is raised to 500°C
atd rale of 357G/, When 500°C was reached the
temperalure was kept constant for 1.5 h. after which the
zample was cooled down ta 100°C during 12 h.

Guinier-Simon camera far high
tampearaturs work

The setting for the high temperature experiment is:

Temperature regulatar
Span potentiometer

Prograrm step 1
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{means any value is allowsd as these numbers are

irrelevant.
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The kigh temperature expariment

OPERATION REQUIREMENTS

Fotus : heorizentele line focus image
B X 004 mm oor
8 % 0.02 mm fine focus
Tubeshield o werlical, for adapticn
kits scc below
Manochromeatoer support
bracket . according ACA specif-
cations; height adjustable
between 160 ard 180 mm
above table top.
Moncchromator + nominal neight incident
bearn entrarce above track
100 mm.
nominal focus mone-
caromator dstance 90 mm
nominal focussing
distance 220 mm
Camera :  sample axis horizontal anky

Wains
Cocling water
Compressed air

Liguid nitrcgen

Table tap

Film: size

220V, 56 HzA 119V, 60 Hz

1.5 kA

A 1frin. (righ and ow
temperature gystems)

14 Ifmin. tor high temperature
systems only

1.5 Whindependent on gas
sirgam temperature {for low
temperature systemns only)
wher the menochromator
support bracket carnot be
attached to the tubeshield,
the table top must be stabla
enough to make sure that

the relstive monochrometar
focus position does not change
180 = 170 mm




LITERATURE

AVAILABLE MODELS:

FR553L Guinier Simon cameara for temparatures
between -18¢ and +300 degress Celsius
Simon, A, (1970a). J. Appl. Cryst. 3,11 using prassurized LN2 containers.
Simon, A, (1870b). J. Appl. Ghryst. 3,18 (Order 3500.014),
Simon, A, (1871). J. Appl. Chryst. 4,138 FR553H Guinier Simon camera for temparatures
Leané, H-L. (1861} Z. Kristallogr. 116,190 between +20 and 1100 degrees Galsius.
FR553C Guirier Simon camera for temperaturas
between —180 and 1100 degrees Gelslus.
Including low temparature system for uge
with pressurized LNZ containers.
CATALOGUE NUMBERS (Order 3500.014)
FRS553 GUINIER SIMON FOCUSSING
PUWDERCAMERA, TRACK OPTIONS :
far fine structure investigations of air 1555.921  Monothromator hausing track support for
sensitive substances, frozen liquids and Enraf-Nonius tubeshields FRE51/FRS61.
condensed gasses at varying temperatl..reg. 1555.922 Monochromator hausing track support far
The camera was cesigred and developad in Philips PW121 6 tubeshiglds.
co-operation with Dr, A, Slmen.
Its moduiar design allows the usar to select
from a range of options to meet his particular MONOCHROMATOR BLOCK OPTIONS |
needs. 1596.691  Johansson monochromator Cu.
Camera systgm consisting of: 1586.692  Johansson monochromator Ma.
- monochromator housing with beamtunrels 15896.693  Johansson monochromator Co,
for monochromsted beam. Witnour 1586.694  Johansson monochromator O,
Jahansson monochromator (SELECT 15868.6495  Jonansson manachromalar Fe.
MONCOCHROMATOR BLOCK FROM
MONOCHROMATOR BLOCK OPTIONS)
and without monachromator track systems PRESSLURIZED LN2 CONTAINER :
{SELFCT APPROPRIATE TRACK SYSTEM 3500014 1001 LMNE storage container,
FROM TRAGK OPTICNS),
= aligning slidas tar camera bracket, Optional airpump for use with 0553341,
— camera bracket including : Optional flowmeter for use with 0353.341.
* provision to set forward and back 1853.030  Cross slides for fine adjustment of the
reflactian geometry, camera In the cirection of the
* film cassatte and cassette travel monochromaled deam and perpendicular to
mechanism, the beéam. Includes adapter ring 0129 379,
* specimen centering facility, 0553341 Spare hester gun
* specimen rotation/reciprocation mozar, 2126.112  Spare Guinler Simon end dewar
* programmer controlled beam stop, POTTA32  Spare Guinier ruler Cu
- aooesgony box (1553.400), 2077633 Spare Guinier ruler Co.
= Guinier Simon controller including 2077634  Spare Guiniar ruler Fe,
* controls for filmspeed, beamn stop. 2077.635  Spare Guiniar raier Mo,
specimen rotatior/ reciprecation. 2077.636  Spare Guinier raler Cr.
* dig'tal programmer for temperature 0127.570  Spare capillary fitling {min. arder qty. = 10k
programming. 0127.572  Spare capillary suppart rod.
BV, ENBAF-NONIUS DELFT
P.O. Box 483, 2600 AL Delit, Holland EgﬁllAtlj:S
Tel:015-569230
Telox 38083 DELFET
Address : Rantgenweg 1
DELFT -  SOLINGEN -  PARIS - LONDON - NEW-YORK - COPENHAGEN




switch is provided to open and ¢lose the beam stop. Inthe
"line” mode the shutar is opened automatically after a
fixed cassette displacement To obtain a corractly
axposed primary beam reference line the shuttar
exposure time is continuously adjustable between 1 and
"1 secords. The combination of an adjustable primary
heam exposure time and a facillity for an attenuation filter
in the beam stop assembly ensures an excellert primary
beam recarding that can ba usad for accurate
measurements,

In posittion "program mark” the beam stop iz opered
automatically at the start of 2ach step of the temparature
programmer. A diaphragm to be inserted into the shutter
assambly chstructs the major parl of the primary beam so
that the film is marked with a small point only. Tha density
of the marker point can be contraled by the primary baam
expasure time patentiomeater.

Ihe PID lemperaiure regulators

The PID temperature regulator contrals a thyristor

unit wich in its turn regulatas the amoun: of eneray
dissipated in the heating element in accordance with the
terrperature procram set by the operator. Any difference
betwesn temperature wanted (set point) and measurad
terrperature is compensated by the teed back circuit
consisting of temparature sensor, FIL temperature
regulator, thyristor Lnit and heating element.

The PID characterislic of the requlators ensure an optimal
operation.

Two different PID temperature regulators are available.
The range of the high temperature PID regulater is from
100°C. - 1089.9°C. ithumb wheels satting Q000 - 9999).
The luwe lemperature PID regulator's range is between
-200°C. and 299°C. {thumb wheels setting 0000 - 99949).
The relation belween the thumb wheels setting and the
lemperature at the lecation of the sensor is given on a
calioration chart. The setting accuracy Is 0.1%.

The termparature programmern

The temperature programmer has 8 groups of & thumb
wheel switches. The switches in each group are used to
progrem one program step (= one temperature stage). A
aroup of & thumb wheel switches is divided into 3 sub
groups. (F R A)

Sub group Fis one switch to program the 6 basic
instructicns:

praset 1 determine the start
temperalure

hald : steady temperature

un ug : descentin temperaiure

run dewn o raise in termperature

wait : temperature as reached at

the end of the pravious
program step remains
unchanged

finish ¢ same as weait instruction but
the system is ready for
a 'loop' command.

Sub group R uses two switches to select a speed
betwean 00 and 99 counts of the program counter per
haur.

Sub group (F R &) requires three switches to set the
temperature varigtion between 000 and 299 counts of the
pragram counter.

This arrangement makes it possible to program up 1o
seven temperature stages not including the start

temperatura. Temperature programs with an unlimited
nurmbar of temperature stages or avtomatic re-cycling
pragrams with meximum of seven stages can be run by
the 'lcop’ feature.

In position ‘loop’ the program automatically jumps back to
the first program step when the last program step
contained a ‘finish’ instruction.

The temparatura range in which the experiment has to
taka place iz fixed by two parameters i.e. the maximum
temperature and the maximum descent in tempearature,
Therefora the momentary gas stream temperature during
the experimert can never axceed the maximum
temperature as set on the PID temperature regulator.
The maximum descent in temperatura (= temperature
span) is set with the span potentiometer iten turn high
prenisior potentiometer).

The temperaturs program is under contro of & 2 decade
prodgram counter couplad to a cigital to anologue converler,
The analogue autput of this converter can be attenuated
by the span potentiometer. In this way any temperature
span (= the maximum vadation of the temperature during
the experiment) can ba diviced into 999 caunts of the
program coJnter. This feature gives an aptimal
terrperature resclution.

LED indicators show the system’s status and indicate the
program step which is actually being exeruted

The system has built-in protection circuits to monizor the
fow of conling water, the flow of cold nitrogen gas (LT
systems) the flow of air (HT systens) and senses whathar
the heating elements and temperature sensors are
connected to the controller. In case ane of the above
canditions has not been fulfiled ar in case the mains and
the gasflow is interrupted the controller indicates the
‘teset’ status. In the ‘reset status the elsctronics are reset,
the heating element is switched off,

This prevents any damage due to freezing or excessive
Feating of the camera and the sample.

B

Camara detail with erass slides




A flat sample is only reciprocated in the beam.
Preparation as flat sample may be an advantage working
e.0. in hack reflection position, because then more
substances contributes to the diffraction.

The fiim cassette.

The film cassette is mounted on the fosussing circle and
can be rotated around its center. The maximum two theta
range is about 907 ‘or ane single film setting.

Rctating the film cassette around the center of the
focussing circle almost the complete two theta range can
be covered by a series different exposures.

Diuring the exposure the film can be moved at speeds
between 0 and 9.9 mm/h depending on the special
diffraction intensity. The diaphragm width is continously
variable between 0 and 0 mm,

Secondary diaphragms are available to reduce the back
ground due tc scattering.

Low and high temperature work in the temperature
range - 180° C / about 300" C.

For low and high temperature work in this range a dewar
tube is used to lead the gas to the sample. Cold nitrogen
gas, evaporated in a universal low temperature device
FR 5243 is used to treat the sample in the temperature
range of - 180" to + 300° C.

A heating element ins de the dewar tube heats the gas
stream; the temperature sensor is a P100 resistance
element. This sensing elemant is part of the feedback
termperaturs control.

High temperature work in the range between 100° C
and 1100° C.

A heating element in a coramic tube is usec to heat
comprassed air that passes the sample.

A metal outar jackst and the sample head arc flushed with
water to provide an efficient cool ng. A built-in
thermocouple is the temperature sansing element for the
feedbac« temperature contral,

The Guinier Simen Controller containe the circuits for:

The film drive

The film cassette is driven by a stepping motor. Two
thumb whesl swiches are used to select a film spead
natweer Oand 9.9 mm/h.

The sample drive.

Two controls are availabla for ratation and reciprocation of
the sampla, The speed and direction of rotation are fixed;
the rate of reciproration can be set with an eccentar on
the camara. For mapillary mounted samples aoth rotation
and reciprecation are used. For flat samples only the
reciprocating mevenent is usad.

The beam ston.
The beam stoo control has three positions;
manual/line/program mark. For manual operation a

Guinier-Simon cantraller wits
PID temperature regulators for
low and high temperature work.
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Guinigr-Simon camera for low
temperatura investigations set
in fransmission position.

around the sample axis assure an easy change of
inclination angle.

The sample foad

As the not or cold gas leaves the system along the sample
head, water is used to prevent icing or excessive
heating of this part.

Tha gample that iz placed in tha gas stroam is supported
an a rad,

This rod can vary cohveniantly be centered by a screw
adjustment. The sample position car be observed using
an alignment microscope with built-in illumination.
Because the microscape clips over the sample head

it does not obstruct the gas strsam and thersfore it is
possiole to verify the position of the sample under
expeimental condit'ons (without X-rays).

The sample.

The sample is praparad in a capillary or as a flat plate.

In a capillary e.g. air sensitive substances can be

i ated. In addition a cylindrical =ample gives a sharp
diffraclion paltern of sufficient intensity. Morecver, the
tamparature gradient in the sample space is more
favourable for acourate invesligations. During the
expasure the caailary is rotated and in addition an The sample space with
indepencent reciprocating movement, parallel to the line alignment microscape,
focus, is made.




INTRODUCTION

The ENRAF-NONIUS hgh and low lemperature Guinier
camera according to Lenre is well-known and iy used wih
much success in many laborataries evenywhere in the
world, where temperature dependent investigations are
macde in chemistry, salid state physics, crystallography,
mingralogy, stc. A Guinier camera arrangement is most
tavourable for such sophisticated investigations, due to
monochromatized radiation and its spectral purity, high
resolution and the low background scatiaring. Strustural
maodifications and changes depending cn tempererature
can very convenichtly be studied, such as:

- thermal expansion and its possible anisatropy

- manatrepic or allotropic alterations of medifications
and phazes
chemical trarsformations as e.g. decompositions of
watar or reactions

- recrystallization of amarohous substances, otc,

The new Guinier Simon camera is basad on a somawhat
modified Guinier tecinigue. 1t was developed and
designzd ince-opealion with A, Simon (presenl address
Max Planck Institut flir Festkdrperfarschung., Stutlgart,
West Germanyt of the Institute of Inorganic Chemistry a:
tinster, Germany, using all experience Enraf-MNonius
gathered in designing anc manufacturing Guiner cameras
for embient termperature and temperature depandent waork,

Strustural changes in solids including extremely air
sensitive substances, frozen liquids and condensed gases
may be studied very accurately and with proper
converience. Low and high tarmperature exposures may
b made using one single sample setting.

Aonow lemperature controllerprogrammer has

been developed for this camera enabling the usar to do
very agphisticazed work in one single run.

FEATURES OF THE GUINIER SIMON CAMERA

= highly rasolving Jchanssan monnahromator separazing
the k a1 / o = doublet

- easy and most stable monochromator adjustment

= easy and accurate focussing procedures

- angle of radiation incidence on sampla continuously

variable

transmission as well as backreflection exposures

flat powder sample as well as cylindrical shaped

sample can be investigeted

- air sentitive substances are investigated filled in

capillaries of glass or other material

reciprocat ng sample movement during exposare:

either sarrple translation or ascillation ar both

keepirg the sample in aligned pasition

= film cassette may be rotated arcund the centre ct the
focussing circle in ardar 1o record dilfraction lings in
different two-theta ranges

= twarthela range for one setting of the film cassctte
almaost 40

= low and high temparature investigations us ng the
ges-stream metiod

- very accitate temparature control and programming
using thermocauple feed back

= investigations with increasing. decreasing or constant
temperature characteristics

- maximum radiation protection by using beam tunnels
botween tubeshield end monochromator as well as
betweet monechromator and sample space.

DESCRIPTION OF THE CAMERA SYSTEM

The major parts of the Guinier Simor camera system

are:

- mmonochromatoer with radiation shield and track.

= camera with sample drive mctors, cassette including
cassetie drive.

— low temperasure unit to generatz a constant fow of
cold nitrogen gas, including camera dewar with
built-in heating element and temperature sansor.

— high temperature unit with built-in temperature
SEnsor.

— Guinier Simon controller concaining camara confrols,
temperature programming unit and PID temperature
regulators.

Monochromator and track

The moncchromator Is of the Jehansson type and wil
separate the K a i /e » doublet of the incident radiation.
The guartz monochromator crystal is set o rellecl by a
wery sensitive micromeler/lever construction. The sefting
sersitivity is better than 0.01 degree Bragg angle.

The monochromatar crystal can easily be replaced tor
varicus radiation use. The monochromator housing fits

an an 80A accepled track systemn. Ihe EnrafNoniiss FR
555 supporl bracket assures a steble base for the
mongochromataor, The support bracke: fits to the Enraf-
Monius FR 551/561 tubeshields. A sdecia
monochromator suppot bracket adaptabla to the Philips
PYY 1414 tubeshield is available. Adaptions to tubeshields
cf other make will be made available on users request.

Camera

The sample head ard film cassettz assemblies are
mounted on a support that can be adjusted aroand the
monochromatized beam focussing poinl. The sample is
adjusted in the beam Ly & rolation around the center of
tre fovussing cirgle. The film cassetts can move on the
circurferance of the focussing circle. The beamstop can
be rotated around the sample axis. Scales arcund the
focussing point, the center of the fecuasing circle and
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TWO EXAMPLES SHOW THE VERSATILITY
OF THE TEMPERATURE PROGRAMMER

Low temperature experiment

Before making the exposure the sample was treated
inside the camera. The tamperature treatment befora the
exposure starts at minmum tempserature jabout =180°C).
After this the tamperature is raised as fast as possible to
+65°C.

To make sure that the sample temperazure is actually
+685°C the gas stream temperature is kept constant for
e.0 15 minutes. Now the temperature must ba lowared as
fast as possible 1o -20°C. Tris can ba done by
programmirg an overshool fo -200°C and a haold for 2
mirutes after which a jump to -20°C and a 15 minutes
hold are progammed.

The preparation of the sample is ready now and the
exposare can start, During 10 hours the temperature is
raiged from -20°C to +65°C. Alter the 10h. expasure

the sample temperature is held constant at +85°C.

The setting for the low temperature experiment is:

Terperaturs regulator 3300
Span potentiometer 10
FR &
4000
&0 015
{30
80 002
HoATo
G0 015
17 170
[Fary

Program step

WA wmE o

4
2
3
4
]
5]
T
=]

The low temperature experiment

‘e
*100

-110

M min. Wh.30min, —™

Suinier-Simon camera for low
temperature investigations set
n back reflaction geometry.




Guinier-Simon camera for high
temperature work
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