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Tightening Characteristic of C/C Composite Material Bolt

SUN Pengjun'? LEI Yongjun' WU Hongwei’ AN Jun’ LI Xintao®

(1 College of Aerospace and Material Engineering, National University of Defense and Technology, Changsha 410073)
(2 Science and Technology on Space Physics Laboratory,Beijing 100076)
(3 Aerospace Research Institute of Materials & Processing Technology, Beijing  100076)

Abstract In order to obtain the tightening characteristics of C/C composite material bolt, the tightening torque
characteristics of C/C composite material bolt with different structures were studied in this paper. The research can in-
clude the variation trend of the torque coefficient K of the bolts in different combinations of gasket material, single nuts
and double nuts, scribbling with adhesives and non-scribbling with adhesives. The ultimate torsional resistance of C/

C composite material bolt was studied. The results show that the torque coefficient K of the bolts is different from that

of the metal bolts. The scribbling with adhesives can obviously improve the clamping force.
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Fig.1 Schematic diagram of tightening touque test
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Fig.2 C/C bolt’s fracture morphology after ultimate torque failure
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Tab.2 Limit tightening torque test results
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Fig.3 Diagram of average torque coefficient changed with tightening torque for the test of single bolt

1P 3 n] DLANT A b A 5 A4 ), A g A5 AL (Y R A
FHHE ZRH0 K X 10 T = 1) 254, 32 PR Ay 200 25 245 4

R RLRE B K, DA T 5 SR BT 1 JEE 4, BT LA K AL

FHXS LET 55 405 7 A9 K (H2ERT C/C

FHIME T http ://www.yhclgy.com 2017 1



P BOR TR A A e 5 T2 T T 2 e
PSR BT S5 K (K HORFR AR I e
BEAT ARG RY K (B /N, 5 1 TR R 7 B 9F
R, I 4R 1 A 52 T8 1 1 7 B0

10
[ |—=— M1 %R i TR v
—o— M16= [ NI A
81 —a— M16M% i R
[[—v— M16Z 484 BRI

W
\

IBSEHHAT, /N + m
S~

0 5 10 5 20 2%
FFE N - m
(a) Ala TH(FRELEHA)

T KAH, ARE N RRSEHAEE LI 4, W& 4
APDL RS TE RERIE O0 T SR AR T AT
C/C BT IE DL AT FHRIRSL b A AR B, AN TR BT
DLHETR B DL B

10r

—n— M16404% 5 IR
—eo— M16= 484 TR

o]
T T T

BSHIAT, N - m
S
\.

00 5 10 15 20 25
FFESHE/N « m
(b) Alb THL(C/C )

K4 PR RS HIAE T, (B RS A A2 1

Fig.4 Diagram of average thread torque changed with tightening torque for single bolt test
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Tab.3 Effect of outer nut’s tightening torque to

bolt’ s clamp force
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