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Fracture Failure Analysis for the Gear of Link Connection

SUN Lu WAN Lei YANG Yaodong
(Beijing Spacecrafis, Beijing 100094 )

Abstract A gear of an aerial system broke during the unfolding test. A series of test results show that the metal-
lurgical structure, the chemical composition, and the mechanical properties of the material all meet the demands of re-
lated standards. Via scanning electron microscope, the micro appearance of the fracture has been observed. Evident
fatigue strips were found in the crack characters. Combined with test process of the aerial system, it is concluded that
the failure mechanism is that the fatigue broken of individual teeth caused the plastic overload fracture of other teeth

and finally lead to the failure of the whole link connection.
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Failure link connection
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Tab.1 Observation results of failure link connection
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gear 1 -A —dimple pattern

LS 1-A 192 529 1/3 [ AL
SRR, HEE ™ 5, AR X B R W SRR A, T
DLW 2 15 &A= T 01 0k 2k 24, 58 i &6 43 S 5 1)
J&5 , BT XA, T AR B i — Ml i S Ab, i 5e 1-A
) 3 ~7 VBT BB ™ B, JOvA AT AR

X 1-B R4 W R SR T R B, 1 Ui T
PR MPTRE (B 4) AR T R 4B 1), nl 0 1 i 284
SUEIXALT 1 HE 2 15— BT D Zax R Ak,
FERIRAFAE , 52 E005 AR P X, WA, 1
-B 558 1 BT O3 R X B TESARRE (K 5) . 1
1-B 5% 1 157 128000 X K BUA K 2 0 i v
P55 4 (1 6) IERT 1-B 1558 1 15 AW 2L WL M 9%
L YR MK

i

EHT = 2000 KV
WO =132 mm

Sigral A = SE2
Mag= 100X

Date 8 Aug 2011
Time :13:10.20

K4 1-B k4 1 kW7 DRFIES
Fig.4 Fracture macrograph of tooth 1 of gear 1-B
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Tab.2 Mechanical property of

failure link connection

S o,/ MPa 0.2/ MPa 5/%
1* 560 400 14.5
2* 560 400 14.0
3# 560 400 14.0
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Tab.3 Chemical composition of failure link connection

wt%

BRI Mn Mg Si Zn Cu Fe Ni Ti
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