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Failure Analysis of a Certain Type of Hook Suspension Based on Cohesive
Zone Model
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Abstract: During the mount tests of a certain type of hook, Cd-Ti coating of latch was delaminated .
and caused the latch slide downward, then the suspension might deflected, posing a risk of suspension de-
tachment. A research on this risk was conducted. Based on cohesive zone model, a finite element model of
the hook under load was established. incorporating predefined vertical cracks and interfacial cracks. The
crack damage factor was employed to determine the crack failure modes, and a local contact model of the
stop arm/latch was developed to investigate the variations in friction coefficient during coating interface
debonding. Results reveal that during the hook’s load-bearing processes, in-plane shear stress differences
at the interfaces between the latch coating and the substrate induce interfacial debonding . without the forma-
tion of vertical cracks. Meanwhile, the friction coefficient at the contact interfaces temporarily drops below
0. 05 during debonding, which is lower than the critical sliding friction coefficient required to prevent latch

slippages.
Key words: hook; friction coefficient; coating; cohesive zone model; debonding damage

0 2l WY RAEN — P E BRI
H%?%RJ%%%MKE’J%?F“'H k5l A Tigt & ik

FER R B B R A SR R R LR o Tl B B B 0 = 600 HV, [R] i

R LE T oy ) G T L S g jtlilaaﬂjz:.,\ﬁﬁ%riﬁhﬁﬂmré“m . FRT
FhEE 5 [ R VR T X B R 4 AT e B L AT 2 5 L o A v YRR A ORI Fk 22 ROM
b R TP S S B b R £ DUBUL S T AWM &, 78 Cd-Tigg )2 1 J1 21k
W R B R B 75 B R T 4 B AE W 52 7 1 CHEN 2654 50 wm J5 45 J2 B9 i 52

T L = 5 S R P LT
(CA-TD ARG SR IERSI T RIS gy o wag ey s s 49008 0 12.2 MPa,
LB BTG SECRHE RS SR B pir KHALIL 5 6030 10 pm 58812 0 B 2015

28 IRAE AR LSBT AR . R AT HEHORLER IR g e B 0 T R 1506 I B I G P

|

3 T B 2 S A M O R R SR A R BUREAE T T4 BT 109 B 00 35 3l 590 1 Be
24, Sl IR 0 3 0 A5 1 B fr 14 20 N, ZHAO 4§

Y %5 B H#9 . 2024 - 08 - 26
ESHE HE A RREIE4 (12102007) X 12.5 mm J5 09 8% 2 Y517 R IR I3, 25 2R & 81 )

- 1934 -



T NR BRI SRR AU —— A R BRI 4

IR 3t b B 2 5 0 O R 9 O RO S i A
J1 8 E R F N 4.5 MPa, ZHAO %555k B oy
10 pm By Cd-Ti#% 2 A7 P, & Bl i T
S56 7 ] B 2498 B2 11.34 MPa,

Wil 10500 5 0 Rk A BR Ot ik E Rk B
KRR KRBT AN EEF B, HTIE4H
FEE 7 A R IR M A DG HE AR S IR W A B R
=, kit AR SCH PR T 8 2 W7 SR AY A7 PR
JUIFSE k. TEKAYASE I T 4% 2 -3 k58 36
gh G B AL T CrN 8 2 i 4k il v R e R A8
R B CrN B2 88 200 B KBy VI S v T 5
I X3, 5 S BRI B . REZAELSE 018
Hi7E 8YSZ B 4 )2 5 IN713C 4k ja] 5] A% &
JE N B B0 (NICrALY ) o i 5 A B2 B0m
FLTE 72 AR L S O T PR B R 0 AT 4y
JE ML AT R, FENG /5% A /] i
B Ky T S TINGE 2 R ALY HOZ A
HI1 8054 09 52 A b RS AY 3 2ok 53 475 78 & 53 07
TEARABTAEL T B A T 0y RS0 AR A ORI A
AT

BT BRI S AT 0K S T N R Ty
W A Cd-Ti8 )2 0+ 5+ 480h IR T AL, iF
G0 7 A3 ik A v BELBR B 2 1) 2R R ) B Ok
2 2 B A B, i 4R HE T B AR A
TR,

1 #EHEHTRHARTLIA

11 HHEHRIE

HEEHEYM B ERBOT 5KIF IL31E W
TR O B W R BT R SR DL SE 3w B
RIS E TR RS B R RS
22 fioh 5 388 30 A 4 1E B MR Tt 190 S T L i — 2 e O
HAM kRl . B1REEYHERLS G
A5 A Z 18] B AH B G R .

LEEETLAE (TCE)
FH &k

E1 £HEHEEURES
Fig.1 Hook-mounted suspended object status
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Fig.2 Hyperbolic constitutive model
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Fig.3 Coating hook grid information
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Tab.1 Parameters of zero-thickness cohesive

zone model
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Fig.4 Coating latch displacement information
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Fig.8 Local contact model of stop arm/latch
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Fig.11 Relationship between critical friction coefficient

and preload force of latch
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