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Lap Shear Strength Test of Space Adhesives
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ABSTRACT

Optical performance of the mirror for satellite camera is highly dependent on the
adhesive properties of its support. Therefore, in this paper, the adhesive properties of

three kinds of space adhesives are investigated. For this purpose, the lap shear test is
performed with Zerodur-to-metal lap shear specimen as well as metal-to-metal one.

And it is also investigated whether reliable adhesive strength can be secured after the

specific thermal cycle. Finally, the properties of three adhesives are compared with
each other.
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Fig. 1. Modified double lap shear specimen
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Fig. 2. Manufactured double lap shear
specimen : Zerodur-steel specimen
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Fig. 5. Fracture mode of Zerodur-steel
specimen : Adhesive A
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B : Fracture at bonding surface
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Fig. 6. Stresses of Zerodur-steel specimen :
Adhesive A
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Fig. 7. Shear stress at bonding surface of
steel-steel specimen : Adhesive A
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Table 1. Shear strength : steel-steel specimen

NG Shear strength (MPa) : steel-steel
" | Without T/C With T/C Fracture
1 17.1 15.8
2 13.8 21.8
3 15.6 17.0 bonding
4 16.1 14.0 surface
5 - 20.5
6 - 10.9
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Fig. 11. Shear stress at bonding surface of
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Fig. 12. Fracture mode of steel-steel specimen

Table 2. Shear strength : steel-steel specimen

No Shear strength (MPa) : steel-steel

" | Without T/C With T/C Fracture
1 25.0 279
2 222 27.2 bonding
3 284 26.8 surface
4 215 254
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15. Stresses of Zerodur-steel specimen :
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steel-steel specimen : Adhesive C

Table 3. Shear strength : steel-steel specimen

No Shear strength (MPa) : steel-steel
" | Without T/C | With T/C Fracture

1 4.66 4.33

2 5.11 3.95

3 4.80 3.45 No Fracture

4 461 472 : Yielding

5 - 437

6 - 3.83
A 9] & o] UA #AYE £ Aok A
Aoz HAA AxAtNAM AFse FH AT
Aove FEAWY Fda F E° ‘?}E E AFddA
Ao A= FAANAY P& Axolr] Wi
x| Apol7F YERG 7;i°]‘4

HEA CE AZS AJHE AlFEe 239 2%
sl zH g A 2ol o3 FERHo] AHA UsS

g & dedrh 2t AFA A, Bl Hl3
A7 ZEsh AA3] B3 Go] Dojus Aol

do] ekt e A vl ez
ok AHFoR s 2 HEL
A% JAAZ AREA 22 5
S

n. &

=

rhu

B QFANE QBN wadel AR
$ol AEHE $FE ARAL AF 54 B
@ A7E FRstach. wAg AR JRw
of Awdol Agetnz A 54 ATE 99
4 A9 AN8e FAstA frelsh F50 4
Ao prolBR Azsh 4 Aol A
2 AZSET o) A Aze AW Py 7
A4 morstel Agstarh £F 2% 32
Nzol elg A% AEe) Ws ARE vetsl)



o34 & 510 5% 2006. 10 +T8 JAAY TH AT A= A

o

47

Al B2 AR AR FH AW AW
FYstgnh. A An, AE A FF AHA
BE 2w szHeAzd o8 AF BTt A
S57 gglonE DU £E $4¢ AUIE
ue ERIE ECEIEEEIE NEEERE
B AEe] /b3 2 Aoz Ushka AHA
col A% W FA% AR SHoR s A
How o AU 71AH WA Tl

WA %m g

PERCEE

Ja
s
T
)

1Sl 2 S ol
Rolmg whapdel A

m
ox
tio

of AT AHAS W) s wAHe] A
$3E 33 2 o= 87, AR 54 59 o9
M 295 AT FHHA ATt Bag
Zelet.

£ 7]

2 d7e d=derT AT d(KAR) S o
HAE993%5 "AA AMEARAT sl A9
= A5

Honzd

1) D. Anderson, R. E. Parks, Q. M. Hansen
and R. Melugin, "Gravity deflection of
lightweight mirrors." Proc. of SPIE, Vol. 332,
Advanced Technology Optical Telescopes I, pp.
424~435.

2) T. M. Valente and D. Vukobratovich, "A
comparison of the merits of open-back,
symmetric sandwich and contoured back mirror
as lightweighted optics.", Prac. of SPIE, Vol. 1167,
Precision Engineering and Optomechanics, 1989,
pp- 20~36.

3) K. S. Park, S. Y. Chang and S. K. Youn,
"Topology optimization of the primary mirror
of a multi-spectral camera.", Structural and
Multidisciplinary optimization, Vol. 25, No. 1, 2003,
pp. 46~53

4) M. K. Cho, R. M. Richard and D.
Vukobratovich, "Optimum mirror shape and
supports for light weight mirrors subjected to
self-weight.", Proc. of SPIE, Vol. 1167, Precision
Engineering and Optomechanics, 1989, pp. 2~19.

5) V. Genberg and N. Cormany, "Optimum
design of a lightweight telescope.", Proc. of
SPIE, Vol. 1998, Optomechanical Design, 1993,
pp. 60~71.

6) N. J. DelLellis, Adhesives for metals: Theory
and Technology, Indestrial Press INC., 1970.

7) A. ]. Kinloch, Adhesion and adhesives:
Science and technology, Chapman and Hall, 1987

8) A. V. Pocius, Adhesion and adhesives
technology, Hanser Publishers, 1997.



