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The Continuing

. ma Continuing Education Units (CEU)
Available for SPIE Short Courses

Education Unit ®

Implementation Date: Beginning with its 1994 San Diego Symposium, SPIE will offer
Continuing Education Units (CEU) for all of its short courses.

TONAL nssotm ,{

| m; Standards: SPIE is an approved User Member of IACET, The International
C’—\\\\\"‘“"m"//e Association of Continuing Education and Training and has agreed to follow

BRSNS  the standards that have been set by this organization. The mission of IACET
is to promote and advance quality continuing education and training. SPIE, like other User
Members, is committed to developing educational experiences which have a clear purpose, result
from careful planning, are taught by qualified instructors and which are routinely evaluated. A
copy of IACET’s guidelines are available from SPIE upon request.

Definition of CEU: Continuing Education Units (CEUs) were created as a way to document
noncredit work in specifically developed activities for adult learners in a variety of disciplines.
One CEU is defined as 10 contact hours of participation in an organized continuing education
experience. One full-day course equals .65 CEU (deducting scheduled break and lunch times).
A half-day course equals .35 CEU (deducting one-half hour break).

Requirements for CEU Award: Students must be present for the entire short course, must
complete the evaluation form provided, and must return the form to SPIE within 30 days of the
course presentation.

Certificate of Attendance: SPIE will prepare and send a personalized Certificate of Attendance
listing the title and date of course,-CEUs earned, and student name for each student requesting
CEUs and fulfilling the requirements listed above.

Permanent Records: SPIE will maintain a permanent record of all CEUs earned for each
student. These records will be available upon request to the student only. To obtain a copy of
your records call SPIE’s Education Services Department at 206/676-3290.
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Presentation of CEMOT

. Introduction

- Leica
- Cemot
- Mounting and Cementing Technology

. Material Selection

. Material Data Catalogue

. Properties of Adhesives

. Environmental Testing of Selected
Materials and Elements

. Discussion
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Product groups, Leica AG

Geodesy

« Optoelectronic theodolites and
total stations

e Electronic distancers
» Data acquisition and software
e levels and plummets

Microscopy

e Stereomicroscopes

.54 * Operating microscopes

* Macroscopes
* Photomicrographic systems

Special products

o (Optoelectronic sensors,

sub-assemblies and instruments

Night-vision devices
Military survey stations
Aerial cameras

Photographic interpretation
systems

Sok00e

218-X92

Plotters

e Precision cutter/plotters
o Laser plotters

Photogrammetry and metrology
(Unterentfelden)

 Digital and analytical
photogrammetry systems

e Modular land information
systems

e Civilian monitoring systems
e Automated measuring systems
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CEMOT

Study of
Cementing and Mounting
Technologies for Laser

Communication Optics
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2. DEFINITIONS

Reported from document Requirement specification for mount-
ing/cementing technologies for space optics. ESA XA89/141/RC,
Issue 1, 12.6.89

¢ OPTICAL CEMENT = {** s

Optical cement is an highly transparent adhesive
used to bond two optical elements at their opti-
cal effective surfaces. The cement forms part of

the optical path.

. e CEMENTED OPTICAL ELEMENT
O;A? l/\-p.g/‘/b'\/‘ l/\/& . . ,
I A cemented optical element consists of at least
WAM Dvsj_ . .
L two components bonded together with optical
OAgt Qoo | Mﬁm& cement in glass-to-glass contact.

e MOUNTED OPTICAL ELEMENT

Uozs ad e coe A mounte:d optical element is an oI..)tica.I com-
ponent, either cemented or not, which is fixed

e ad lagion i . .
‘(/‘MWN& MW “  in a holder consisting of metal, ceramic, plastic

— or similar. This element forms part of a larger
Swalll @rea, WM assembly in higher integration status.

.12
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Selected Cements and Adhesive for Testing

CEMENTS

NGMJ t)a@ﬁ‘ | (optical)
Xu)
\
—
ONE TWO
Wk MW‘C |
Q COMPONENT COMPONENT

Product

Product |
choice

choice
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Selected Cements and Adhesive for Testing

ONE Two
QOMPOMNENT GOMPONENT
EPOXY POLY - BILICONE OTHER EPOXY POLY - 8ILICONE OTHER
BULFIDE SULFIDE
roduat Produat Praduot Produat Produot Produat Produat Produat Praduat Praduot
ohaloe oholoe ohaloe choloe aholoe oholae oholae ahoioe ocholoe oholose




Evaluation Criteria of the Adhesives and Cements

A d M { ZMWJUQAS %«73 -~ 300./@4@,\&1@)

—in-house experience on adhesives for optical mounting and
cementing

—know properties of the adhesives like:

hardness
mechanical strength _

$920
level of qualification (e.g.MIL) ~S==3

—application
/

curing condition

viscosity

| —reliability of the supplier

Ur'(/l/v‘:b.& \0«8&@3\”\\@ %NXODC

. 15




Material Data Catalogue

Evaluation Criteria of the Adhesives and Cements

Selected Cements and Adhesives for Testing

“Material Data Sheet of the Cements

Material Data Sheet of the Adhesives
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Selected Cements and Adhesive for Testing

z.2 \QNE COMPONENT \

-

TRADE N&ME MANUFACTURES

Deig~FhRcaobond 3Li0 sel= K.-Themisz GmoH & Zz X&, 3RC
Deis—SRczstenc 338 Se.z X.-Znmemis Em3k & Cz K&, ERDT
Gupalon UV &S532 Gussalit EmoH & Cs, SRD
Lens-Scnc WV 71 Summers LaZoraisriss, Cet.=Div.,
Lens—Scnc UV 74 Summars Lagtorsisrias, Coz.=-Div.,
NCA &l Ner-land Fraducts Ing NS, Us=
NCA &S Ne-Lang Frmgocucis Inc NG, US2

Vit=aliz ZCCO I dghesive, Ccat.anc Ssai. Dive.
Visraliz 7104 IM Aghesive,., ccat.and S=sl. Div.

[
in
) 3

[
in
H
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Selected Cements and Adhesive for Testing

e

Coz . 2( TWO COMPONENT \

wEa

TRADE NAME

Aralait CYZ21 + HYZSse Ciss-Beigy ARG, Bssal, CH
Arsleis XW3IFE + XW3IT7 Ciss=-3=igy AG, Sasal, CTH
Eczsbong 24 3rscz, Smersen & Cuming, USA
Zpa=-Tak SC1 Scexy Technelogy Inc. USA

Sac—-Tesk J14 Sscxy Tecanclsogy inc. USA

Lsns-3ond CST Summers Ladorazorigs, Cot.-Div., USA
Lans-3gnd F:&5 Summers Laocgrazoriss, Sot.-Div., USA
Lens-3ord Mé&2 Summers Laboratcriss, Opt.-Div., USA
Lens—-3cnc RI23-7% Summe~s Laberatoriszs, Spt.-Div., USA
Savecast L2535 A-3 Sracz, Zme-son & Cuming, UEA

P SIL ICONE

TRADE NAME MANUFACTURER
Rhodorsil-RTV 141 Phone-Poulenc chimie fine, ¥

Qread- — (?,Od‘lfiu\(&) ol ad lesions W%o%&&mwlw
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Selected Cements and Adhesive for Testing

| 8@1@0 s bu;MAAﬁk“

Sr———

z.1 oOoONE COMONENT

Z_.1.-.1 EFPOXYS

TRADE NAME MANUFACTURER

Secobcnd §27-10E Grscz. Emerscn & Cuming, LER

Gusalicn Menc 3331 Guss=liz Gmem & Cs. ERD

Insul-3crnc Eocxy 14 T-s3mgane Comcany, 0Q. =T

Viwralit 1S3C Im Acmesive, =S&t.&0C Szal. Zov. USS

viesraliz L1722 SM Achesive, Sgat.and Sea.. Div. LS~
H

2.l -2 POl YIIRE THANE

TRADE NAME MANUFACTURER

Bcstik Z&34 Scstik Gmer. Emnars cmemical Grg. CH

Gomastit ECO mar~z - Bemtell 26, CH

Sikatlex 3&0HC Sika AG, Incusi-ie Division, cs
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Selected Cements and Adhesive for Testing

Z.l-.494 SIL. ICONE

ottare rcloane A ordl — Cousns) LAt Yo

TRADE NAME MANUFACTURER

Dow Coraming 3145 RIV Dow Coraing Euzcpe, 3zussel, 3

2. 1l.5 OTHER TYPE

TRADE _NAME MANUFACTURER

Celc~Photstaond &40 Sele K.-CThemie ZmoH & Tc KE, ERD
Visraliz &L28VT M Admesive, Ccat.ang Ssal. Qiv. USA
viwraliz siC2 ™ Adhesive, Ccat.amc Seai. Tiv., USA
D2 TWO COMONENT
=z.=2-.1 EPOXYS Ssod heudh
o —
TRADE NAME MANUFACTURER
araleic AVLI3IEM = HVSSFE Cima-3eigy AE, BSasal. CTH
Aralsic AWl0e = HVFSSU Cima-Geigy AG. 3assl. T+
Araidic AWiITEN - HYFT2 Cisg-3eigy AE. Zassl, CH
Aralzi= AY10Z + HYZIIF Cizsa-Seigy &E, Sassl, °H
Lraleis AYLCT - HYT3& Cisa-3eigy 4G, Sas=l, IF
2rslgis CYZZL-30TX = =YISaé L2iza mes-grugg AC. =ee~crugz. COF
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Selected Cements and Adhesive for Testing

MANUFACTURER

TRADE NAME
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Test Program for Optical Cements
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Cements

Optical
Properties

Refraction
" Index

Spectral
" Dispersion

Spectral
" Transmission

Fluorescence

uv
"Resistance

lon.
" Rad. Resistance

Mechanical
Properties

Hardness

Tenaion/Bending
" Test

\

A v warowo
gl»v\,‘:v\ thxt

Thermal
Properties

i Therm.Exp.Coeff.

i Softening

_ Outgassing

/

\

Chemical
Properties

Salvent
" Resistance

) Toxlcity

Fungus
" Resistance
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Test Program for Mounting Adhesives

l

2,

Adhesives

KWJW et

Mechanical
Properties

Hardness

Tension/Bending

- Test

Thermal
Properties

Therm.Exp,Coeft.

Softening

Outgasing

Chemical
Properties

Solvent
. Resistance

Toxicity

Fungus — M

- Resistance &»H«
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pz -d

weight

(/)——————* dial gauge

measuring pin

e " gample

The equipment for measuring Shore A and D
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Shore D

s

Sample plate for optical cements and adhesives
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Hardness - Results for the Adhesives
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N
Tension/Bending - Procedure

2.5~

—

22.8

The shape oF the sticks for -he tensicn an

pending test

nounting devices

M%MLGQQ

F

schematic ¢f the fcrce jnduction at the sample

during a tension test




Selected Cements and Adhesive for Testing

Stress Necking

ie——— Strain to fracture —=

le— Uniform strailn —=

Fractuzre

The stress—strain-Diagram of a tension

11

experiment (H.
Eandbook Desk Ed:L
Metals, Metals Park Ohio,1985).

Boyer, T.L. Gall; Metals

irion American Society for

P-

28
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Mechanical Properties of the Cements
Tension Test

Fmax [N/mm 2]

140

| 120

- 80

| 80
|40

- 20

1

Number of Cement

Mechan. Properties

#8 Tension/E-Modulus RN Tension/Fmax
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Mechanical Properties of the Adhesives
Tension Test

E [N/mm 2] - Fmax [N/mm 2]
2000 70

S e e e R 6 0

....................................................... 50
A 40

E, ....... TS URPPPN 30

.......................... 120

: T ﬂ IR | EERERT 110
|1-||1th| 20N ¢WN VRPHERI™S

pal - ¥iNg o - 0
30 35 40 45 50 55
Number of Adhesive

Mechan. Properties

B2 Tension/E-Modulus  [777] Tension/Fmax




Selected Cements and Adhesive for Testing

sample

Schematic presentation of the bending-test
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CEMOT FINAL REPORT elca
prutung : Bisgsversuch FTL-Nr. SCIS87
Bezsichaung | Nowm
Are  =NP . : 434808
Matsrinl : Cament
Oatsineame TRS: a: SCIWB702
Pruter : T.Nussbaumec
PARAMETER @
Prutart :
vorkrett F v : C.2 N
Pryufrgeschwindigkesit : 8 om/min
geutzIwesits 1lv : 20 mm
Beginn Seksantsnmodul *4°: O.2 mm
Emge Sskantsnmodul *31° : 0.8 om
PRUEFERGEBNISSE :
] Olcxn  Bretts Meximmlkreft Durchdisgung
- - L] - Ve WeR
1 2.3
2 .2
3 2.3
$
.
&
4
e . i
\SS}\\ G.8 3.2 :.0 .3 2.0 2.2 1.3
- SieQung am
n Dexs  Areits Jeximalicett Qaenbisqung Femx  E-oaul
- - N - Ve ER
STATISTIK : n =
X .24 .3 .98 s 15083
s 0.3 .03 1.8 0.02 3.7 »n.5
v .8 .34 8.78 pR--J 2.08 .4
ET- . ° - ° . . . - . . - .
L d
-
]
&
x KEN
I

Fig.7.3.3.1.11 Stress
NOA 61

LEICA 1992

2.8

2.3
B1aqune

.
(1]

(Bend Test)

and strain diagram oI the cement (




CEMOT FINAL REPORT elica
Prutung . Bisgsversuch FTL=Nr. ° so2478
gezsichnung Emo=-Tek 314
ArT NP . L —
Materis : Cament
Satsiname TR a: 20247802
Prufer - T.Nussoaumer
PARAMETER @
Peutscrt :
varxkreft F Vv s Q.2
Prufg-.cnwtndzaknat : 8 mm/min
geytzweits 1V : 20 mm
Bsginn ssksntsnmodul °g”: Q0.2 om
Ende agkantsnmadul =2 : 0.8 am
PRAUEFERGEBNISSE :
n Dicxs Areits Ieretft  DUrcnBisgung Bructiarett uchoehnung F-esx E=~dDal
- - - N H Va2 w2
1 2.3 2.: 5.5 1.2 57.8 4.84 128.4 nn.s
2 g.ﬂ 2.24 -.7 .20 =7 8.8 484.3 xN.0
3 2r 2. - 1.2 &8 W3 284 344
st
80 = . . . o .
L d
S 48} . . . .
o
x
30 . . . . .
i' - . - - -
i
[
A £3-4 l' - - - . -
A ! i
Hof | S
s .
“ 0.8 e.8 2.0 1.4 2.0 2.8 3.0
218QuUNG mn
n Otcks  Oreits Mximslieaft Ourchbisqung Sruchikrsft Bruchasnnung  F-eex E~=paul
- - L - N 5 - e
ST;TISTIK : n =3
2.2 .23 <3 .34 2.4 4.8 1.4 035. 4
s oo 0.2 8.4 0.44 8.L 0.34 14.0 18.3
-} 10.84 13.: 10.41 1.4 s.. i8.37 0.34
‘s b - . . . . . . . R
-
-
L4 - - -
H . . .
X
2.8 2.3 ::c
B1agung o

ram of the cement No .18

LEICA 1992 P. 7.3.3-14

p. 33
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Mechanical Properties of the Cements
Bend Test

Fmax [N/mm 2]

‘ 160
FEP O O R PR - 140
- 120

Number of Cement

Mechan. Properties

B Bend/E-Modulus V7] Bend/Fmax




S¢

Mechanical Properties of the Adhesives
Bend Test |

103 E [N/mm 2] Fmax [N/mm?2]

140

120

U TE PR UTRTE TR RPN R 100

..........................

Y 7 TR e 80

s 60

.................... e 40

........................ 20

(i i Attt g
60 65

4
Number of Adhesive

Mechan. Properties

B Bend/E-Modulus U271 Bend/Fmax




Thermal Properties

Thermal Expansion Coefficient
Thermal Expansion Coefficient - Procedure

Thermal Expansion Coefficient - Results for the Cements
Thermal Expansion Coefficient - Results for the Adhesives

Softening
Softening - Procedure

Softening - Results for the Cements
Softening - Results for the Adhesives

Qutgassing
Outgassing (TML Leica) - Procedure

Outgassing (TML Leica) - Results for the Cements
Outgassing (TML Leica) - Results for the Adhesives
Outgassing - Results published in literature
Outgassing - Test of Selected Cements and Adhesives
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Thermal Expansion Coefficient

Ponly s Cloar

SPECIFICATICNS

TMA 7 THERMOMECHANICAL ANALYZER

Sensitivity
Ordinate Linegrity

Sample Size

Computer Controlled Loading

Tempergture Range

Heating and Cooling Rates
Temperature Precision
Sample Type

Atmaosphere

Temperature Sensors

Probe Types

0.4 pmfem
£0.5% to 1.3 em (0.75 in)

.75 e (03 in.) diameter (maximum)
1.91 em (0.75 in) height (maxirmum)

130 grams raising o 270 grams lowering
Standard unit gllows operation from embient to
1000°C.  Wwith apticmcxi° accessories the range
may be extended to -170°C.

0.! to 100°C/min. in 0.1°C/min. incremaents.
22°C

Solids, liquids, powders, films or fibers.

Statie or dynamic including nitrogen, argon,
helium, carbon diexide, gir exygen of other inert
ar active goses.

Chromel-glumel} thermocouple.

Expansian, Penetration, Compressian, Fle.xure,
Extension, Dilatometer.

{ e e Probe Coupiing
Access Doors
L- LOCKING wememm==""""
Button -
/" l
Assembiy Sampie
Prattorm
 Sampie
Anti-Diffusion Tube
cap \\‘:}
l Fumace
| \ roiran
w - Mechanism
=1 \ !
Fumace /
Locking
g Mechanism
———

p.
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Therm

al Expansion Coefficient
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Sample probe for
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Thermal Expansion Coefficient - Results for the Cements

x 10-6 [/0C]
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ffffffff 1001 ﬁfﬁéﬁ%ﬁ%ﬁé{zﬁi/ 7

m%c (00 Ko © Number of Cements




2667 ¥OI

c9 YON L
rsuedx?d TeuwIay3 a3

THA File Nawe ol8

Somple Haights 2.240 w

Ved Jon 28 182584 1001
Noa 03 %))

PERK IN-ELMER
7 Series Thermal Analysis‘System

T
oo 2
i
o004 @
Exp. Coaf.
0.095 -
3 0. 030 -
8
g 0. 025 -
0.020
' 0.015
0. 010
0. 005 -
0. 000 -

47.305 °C

g2.958 °C
0.010 mm
0.035 mm

24.026

\
-75.0

N, 002898
mEL -®ae YIMg 8 0-0 min RATE & 10.0 C/min

| 1 \ i
-50.0 -25.0 0.0 25.0 S0.0 75.0

Temperatura o 7. Nussbauwmer

100.0

LOWHO

140434 TVNId




Ly

2661 Y2ITT

L= TV L

3]
.—l-
Te]
-J
oY
'._l
(-
'_l
~
0O A3
B
o o
s}
o
'..1.
o M
th Q
Al
o
o 3
o®
()
QO th
o
3
o o
| I (
u
L
Z\D
o o
N ia]
N /e
>/ w
G
[
[ -
o ‘o
o M
KB
n 0
L
— O
a]
o
3 QO
< O
®
h
th
'J-
|

THA Fila Nowmee oB89

Somple Haights  1.059 wm

Fri Jon 25 19: 10, 41 1001
RTV 141 Part A+D (600

PERKIN-ELMER
7 Series Thermal Analysis System

T -g6. 206 °C
0.20 712 -61.539 °C
Y1 0.014 mm
0.181 0.038 mm
015 Exp- Cosf.  37.018 x 1075/°¢c
j 0.14 -
§E o0.a2-
g, 0.10 -
0.08 - [/\M[&M (/\NM V\/\LSSMNL_
0. 08 -
0.0‘ - 3 \ N
0.02 -
0.00 ~4-—j 1 i l ] T | I 1
~100.0 ~75.0 -50. 0 -25.0 0.0 25.0 50. 0 75.0 100.0
FTL~Ne. 002000 Tamparature o) T. Nussbaumar

m k -l&sg TINKE 1 0.0 win RATE & 10.0 C/wmin

LOWHD

L¥OdTY TVNId




Thermal Expansion Coefficient - Results for the Adhesives

x 10-6 [/°C]
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Number of Adhesive

Regions:
B Transition Temp. [ 1ow Temperature
B high Temperature
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Tab.7.4.1.2 Thermal Expansion coefficient O and the phase

transition point T of the adhesives (cont.)

g‘a\%&v\\;hq \pjzr\:&
B 3
No. optical Cement o o> T
-6 -1 -6 -1 .
107°[=¢] 107°{=¢l {°Cl
41 Araldit 58 192 63
AY103+HY956 :
42 Araldit 52 207 27
CY221-30TX + HY2966
43 Armstrong A-12/1:1 84 1381 S
44 armstrong A-12/1:2 113 208 -19
45 Armstrong A-12-T 73 178 18
46 Eccobond 45 53 179 42
Catalyst 14
47 Epicote 45 64 198 67
Epicure V12 :
48 EPO-TEK H74 13 101
(onset)
49 GUPALON 65 177 63
Normal
50 Hysol 11C 38
LEICA 1992 P- 7.4.1-18
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Softening - Procedure

Mo |
Loteq
ad Ny, Qg |
< <
Swing-Away 4@2}
Enciosure Cover !
¢
Latch
Knuried Adjusting
Thumb Nut

Purge Gas
Exit

Aluminum
Heat Sink

Guard Ring
insert
Platinum-iridium
Platinum-iridium Sampie Fumnace with

Sampie Furnace Vented Piatinum LI
i in Place -

. 44
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Softening - Procedure

caover

sample

Al -sample pan
/ Plunger

/ ' — Recess

O 1

2.0 The Al-pan with cover and sample (cement or

adhesive)

Groove

Sample shape for the cements and adhesive for the

DSC examination.

The Starndard Crimper Press
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DSC Dato Files o3b

Somple Veights

Mon Jon 21 14:50012 1801
Epo-Tak 905 ()

44,8350 mg

PERKIN-ELMER

i

7 Series Thermal Analysis System

T -11.200 ‘C
10.07 4, 64. 800 °C
Tq 28.048 °C
16.01  parca cp 0.572 1/g-C
Onsat 19.531 °C
14.0 4
§ 12.0 -
5 .
e 10.0-
, 4
%7%(
. 8.0 747
4.0 - '
2.0
0.0 T T ] T T T T T I
-25.0 0.0 25.0 50.0 75.0 100. 0 125.0 150. 0 175.d

FTL-Nr. 002033
TBEL BpQE ™=t GOmin AW L

Tamparature (*C)
A0.0 C/min

T. Nussbaumar
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DSC Data File:n ¢382

Sompla Waights

22.840 wg

Fri Jon 11 12117:57 1001
Epo-Tek 301 Part A+B (38)

, PERKIN -ELMER
7 Series Thermal Anolysis System

11.0 T 25.000 °C
T2 99,000 °C N
10.0-] T7g 58. 166 °C ’

0.0 Dalta Cp 0. 484 J/g-C

‘ Dneat 54,821 °C

8.0
1] \
3 7. 0 I / é
(™ 8.0 0 e;&
g 5.0 %¥ ﬁé%, ‘

4. D i /GZ {g

3.0 - ?%if ;/%* /E%Q

> %:% 7

U
1.0
== )
0 0 I ? 1
* 1 i | 1 I \/r | 1 |
-25.0 0.0 25.0 50.0 75.0 100. 0 125.0 150.0 175.0
FTL-N. 001754 Temparatura (»]
m l: ma 8 TINR 1 0.0 win RATE 1o 80.0 C/min
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The cp—diagram of the cement No.1l3

Araldit XW 396 + XW 397

Fig.7.4.2.4.1.9
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The cp—diagram of the adhesive No.46

Fig.7.4.2.4.2.5

Eccobond 45 + Catalyst 15
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Outgassing (TML Leica) - Procedure

High Temperature
. T ple Balance Servo Motor
Balance Arm Connector ~
Platinum ! N
Balance Ribbon | 1
Quarz Link .

{NS19-0330) \

Sampie Thermocoupile -

Clip (NS18-1358) = IS5
|

N [ Ve

Thermocoupie N’ 1T O»R%~ :
(N519-0197) ™ . . / 7’ (0990-2163)
Extension Tube by, N .

Nt v/ Tare Weight
(NS19-1324) \\ g (N519-0284)

4!
Platinum | N .
! Front Balance Cover
:‘;;‘19:_00‘2"7"5;“"’3 —l ] Locking Machanism
. . L. Sampie Loading Plattorm

Baffle Assembly ===
(N519-0267) .

-
Platinum Stirrup N
(NS519-0279) » ~ /-Exhaust Line
Platinum /
Sample Pan | L Furnace Connector Plug
(N519-0280) /

7 ’/'i > el

High Temperature l i i
Furnace
Cooling Fan

(ASTm 203

Schematic TGA with a high temperature furance

p. 50
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Outgassing (TML Leica) - Procedure

sample shape of cements and adhesive

Schematic TGA standard furance and thermocouple

(this equipment is used for the decomposition
and outgasing measurements)

Eguipment and the specification of the PERKIN
ELMER Thermo-Gravimetric Analyzer TGA
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TGA Fila Name: ol9

Sample Waights 1.510 mg

Mon Jan 14 17:24413 1991
Armstrong Al2 1s1 (189)

PERKIN-ELMER
7 Series Thermal Analysis System

TGA 1et Darjvativar al9
Sampla Waights 1.510 mg

Mon Jon 14 17:24513 1991

Armetrong A2 T2 1 (19)

T1 44.766 °C L 0.05
T2 325. 350 ‘C
102. 0 '\ur‘ﬂ Monﬂmmgﬂ-~Nsm.M~mw-w,w, o - 0. 00
. ~ - ..N\\,\‘
Y2 88. 072 We. X =
100. 0 - 1044 Ve —X \\ --0. 0%
--0. 10
* gg.0
g -0, 15
z
8! 96. 0 .
£ 0. 20
]
3 e o
94.0 A 0. 25
--0. 30
92, 0
0. 35
80.0 7 --0. 40
86. 0 - -0, 45
I I i J | 1 |
50. 0 100. 0 150.0 200.0 250.0 300.0 350.0 400.0

FTL-Nr. 902842
TEE L ofRi3E TR

0.0 min RATE N 40.0 C/min

Tamparatura (°C)

TIME ¢

T. Nusebaumar

Tk & «38:8 €

0.0 mir RAT‘ 1s 40,0 C/min

ist Derivotive (mg/mir)

LOWHD
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7.4.3.3.2-12
P.
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The decomposition diagram of the adhesive

No.63 CS 3204 Class A2

Fig.7.4.3.3.2.2.6

LEICA 1992



TGA Fila Namar ait

TGA let Dartvativer all
Sampla Waights 1.098 wyg

PERKIN-ELMER

°d

¥sS
9-2°€°€°V°L

2667 YOIJT

ZY SS®BID $0ZE€ SO

€9 ON 2ATSaUPY 3Y3 I03F THI

g°1°z°€°€'v°L°bBTa

Mon Jan 14 14,23, 50 1091
CS 3204 A/B Class A2 (9)

Sampla Watghts
7 Series Thermal Analysis System

1.098 wmg

Mon Jan 14 14;23: 50 1991

CS 3204 A/B Clase A2 @

T 43.863 °‘C
w204 T 270. 250 °C
MV s At BB BB M - X < v e e - 0.0
100. 0 - 04,860-We.—% T —
ta ¥ -5, 393 WE.
Dalta U] \\\ 0.1
98.0 - y
a \
4 96.0 \}-0.2
E
£ 1
g-. 94. 0 - ~_o. 3
[} ]
=
92,0
--0. 4
80.0 -
88. 0 --0.5
86. 0 - -0, 6
I T I ] I I I | T 1 1
0.0 75.0 100.0 125.0 150.0 175.0 200.0 225.0 250.0 275.0 300.0
FTIL-Nr. 803055 Temperatura (*C) T. Nueebaumar
}’En’g 5' oz‘:g' g TIME 1. 0.0 min RATE N, 40.0 C/mtn =u: ;: o g.g g TINK 3. 0.0 min RATE . 40.0 C/min

1st Dariveotiva (mg/mird
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Outgassing TML ESA/Leica

of the Cements

weight %
/7] TML Leica 1}

-l TML ESA Y |- | (= |
0 ' L
1 6 1 16 21

i . | Number of Cement
THL = Tolel Mass Losg R "

24.08.92
KEB-3205




Outgassing TML ESA/LEICA
of the Adhesives

14 (7 | v (T
1217
10}

/%ﬂ%% }

Number of Adhesive

weight %
Bl ™ML ESA U] TML Leica

24.08.92
KEB-32056
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