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Resrarch on the stability of the high volume fraction SiC/Al composites
frame welded structure applying in the space camera

LIU Xiaofeng, HE Xin, ZHANG Kai
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: As for the immaturity of the weld technology applied to the high volume fraction SiC/Al
composites, the stability of the space remote sensor skeleton construction was studied. According to
the findings of the tolerance analysis of optical deign and structures, the verification of measuring
angle and linearity using three-coordinate measuring machine and theodolite was proposed. The
feasibility of cementing technology was demonstrated. By the thermal cycling test of frame, the angel
and the distance of measuring point were calibrate. The calibrated data was compared. The results
show that the torsional angel of the frame is 2. 1" in pitch, 2. 3" in azimuth, and the changes of the
distance in the three directions are 0. 034 mm, 0.044 mm and 0. 034 mm, which can meet the
technical requirements of torsional angel smaller than 5" and the distance tolerance of 0. 05 mm.
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Fig.2 The measurement principle of front frame
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Fig. 5 The change of angel
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Fig. 6 The change ofthe before-and-after test data
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Tab.1 Contrast of instrument test results

FRFRIE/ Vo 1 2 3 4 5 10 20 30 40 50
{W DMS910/ % 0.9 1.7 2.7 3.7 4.5 9.4 18.4 28.7 39.4 50.7
fg QYFo1/% 0.9 1.9 3.0 3.7 4.7 10. 1 19. 8 30.4 40. 5 51.2
FRARIE/ Yo 60 70 80 90 95 96 97 98 99
W pmselo % es.2 742 832 9L5 956 971 974 98.6  99.3
g QYFol/% 59. 9 70.9 79. 8 90. 8 95. 3 96. 6 97.3 98.5 99. 3

S k-

1] RGBS L EE Visual CHHEUF R IIIM J85T: i 7 Ll th A . 2008 7-16.
T R, VT T AR I 5 LT ). AL RCED R 22 B 24412 2000, 8(4) : 8-13.
(3] #Av . fHIREL Rk ﬁﬂ‘iﬁl%lﬁ]%ﬂ’] R (20 E1D it 19 I T RGBS Ry LD . B 2% 7 2003, 10 56-58.
[4] BIFE. CMOS FIZ LRSI IR AL ], 2SR - 2001, 38(5) : 5-9.
[5] Wi LT Blackfin DSP %5 B AL B M. E5C. 7 Toll ittt 2009.
(6] ZHem. Mmp, SRR . 45, 6 T A5 GAL H1 7 16 (9 BRI 190 s e R e e it [0 ). D240 . 2009, 31(5) 1 42-47.
(G- 5k &0

(L5 516 )
5 & i

BEX R 200 T R RT B %k = SOMI LA AR 422 0 ) Rk 4% 0L 7 R B [ R, A SR A 1 S ik A
BUHLEY ROT RGP B — 1 5 TR T AN R 57 4G FE AT 1 RGBT s B k45 R 3R I 6 T A S iy
PLEZ5H  MRER P S M RS S AR 3 8 T 2R SR IE 3 RS TG 2 BT AR 3 A <5, IS
<<0. 05 mm BYIFITESR,

R FHASSCIAREIN 73 o AT LIS RORUST i R S A AL B 1) RO R PR AT IRk . R4 T 20 T4
ITERIES A MR SE A R e b R A R RO AR e @ﬁa@%ﬁ%‘ﬂfiﬂﬁiﬁﬁﬁiiﬁﬁtﬁb@zﬁ.ajﬁiéj\%n
AR T RIS R 28 IR As S5 b rp A 203

Sk :

C1] BR4EE, £ A, KB =BRSSO T R ATEIELT ] D624 {048, 2015,37(2) : 116-121,131.
(2] o akes, Sy, 4. B = R AP AL L) ). Jes# K% TR, 2013,21(4) : 948-954,
(3] Shum, BREAAR, EIE R, 4. 25 MR B LT 4E0L S 25k 30U ). Jé K% TR, 2012,20(3) : 571-578.
4] k& B2k, JONBHl = ROMMUMT 2R 2 S A5 r T SR 0T . o6 K% TR, 2009,17(3) : 603-608.
(5] AFEE . BRCAE sk, 45, SiIC 1 SIC/ALE TMA zs )@ e g i LT ], J62y K% T8, 2008,16(12) ; 2537-2543.
L6] Wl BRIRAE VM, 45, B = /28 AR ML 32 =Lt — R AR 25 [ . S K% T/, 2015,23(6):1612-1619.
7] FRZE. SIC/AUMRMIEEEER AR 1/ H L) ], J122:1],2011,32(1) : 117-123.
€ LT )



