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Feature Reason Analysis of 65Mn spring

Pan Hengpei ',LI Xuefeng' , Wang Ke', Wang Shining', Zhang Jiaqi',Yang xiao'?
(1 Luoyang ship Material Research Institute, Luoyang 471023, China
2 National Key Laboratory of Marine Corrosion and Protection, Luoyang 471023 , China)

Abstract: The vibration damping spring of 65Mn Steel broke after one year of use . The
fracture causes of spring were analyzed by means of macro analysis, chemical composition
analysis, hardness test, metallographic analysis and fracture micro analysis. The results show
that the oxide skin on the surface of the billet is not cleaned, and the folding and micro cracks
are formed in the drawing process. Under the action of alternating load, the cracks continue to
expand, and finally the spring has fatigue fracture.
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Fig.1 Macroscopic morphology of the spring (a) and fracture (b)
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Tab. 1 Chemical composition of the 65Mn spring (mass fraction, %)

TLHR C Si Mn S P Cr Ni Cu

A 0.65 0.22 0.77 0.015  0.025 0.09 0.05 0.05
GB/T 1222-2016  0.62~0.70 0.17~0.37 0.50~0.80 <0.030 <0.030 <0.25 <035 <0.25
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Tab. 2 Hardness results of the 65Mn spring
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Fig.2 Section morphology of the crack source area
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Fig.1 Microscopic morphology of the spring (a) surface; (b)core
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Fig.5 Macro morphology of the spring fracture Fig.6 Macro morphology of the crack source region
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Fig. 7 EDS of inclusions in the spring crack source region
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Fig. 8 Fatigue striations in propagation zone
Fig. 9 Dimples in the instantaneous fracture zone

2 3t 51Te

SRR AL S B FURE FE AT S AR E SR, BIMEHGUES, RAVEER D, #EK
PR AAL BT AR AT R BK

SRR RN BN T R, Wi 544 E 45° M, WHUIE I 3 AN, AT
FUE S OARHETE SIS, W R 28— AN XSO R ETIRIX, (L T30 AR R,
TR ERGOR X ALK I AL B, DRI 5 R RS0 X SE A AE ORI BRI« R
IRIX B, R f A B BRI S A D B S AN 1, R
Kl GARREGRIE, ROGE X I R A SUR KB BRI R - {E I A7 B LS A AT
BORMIRLL, FIRRGNA R, SIS ATEASRAE, ThmIN G, RO A H



KRBT RIS IS . b IS mT DAHEDT, 8 S 00T 11 ) L0 X R H 2 X 43 0 2 T Bk
s A S P B T () SR Y R B T e SR SR e e R R T BT B, T 48
I AR R RN, T 08— X U T UL DL SC A, o0 vl 5 38 g 7
(IR SFRESL, BRI 59 R X o W7 V8 =N DXL, S 90080 TR, R0
RO T [X ). SN 1 5 X R (X K240 o W AR ) 1/3, TR B XK
ti2/3, WRWTX IR b LK. SR S R IR B AR RN, SR EUBCK AN IR,
LGN Y 8 1 2 W7,

L5 LT, PRORL R RT E B R BTG, SR TR AT BT R N,
PR Ay AR e, T AE A P 3ot 2 e DA A 55 U 2 T B S5 U i, 4
SRS R BT AL 1/3 I, SRR 7RISR, REOREY R I RA R
GRS
3 Z51L

S (K WT 2N S5 T, R U X oy T35 ) B B 22 1 R T . OB R R T A LA
Be RABBR T 1%, AR LI AT B M9 RN, MR AR R DA A 55 AR A5 A8 3%
TR AROVE PR 777 A 0 5 B 8 A T R P S B R

SRR

[1] ZRAbE, ARl T R 45 4 S A Rt RS M AL S TR b H R A, 2006.

[2] X4 U8, 2545 0.6 5Mn SN S5 AH AR 2H 2373 T [ 7] ¢ K, 2019,37(1):18-23.

[3] #albe, 5K B A=.8.8 i X [ g A W 2R iR A1 7 M [0] A BT K 5 M ,2016,31(6):17-21.

[4] 259,28 S 40, 5 45 g R as AR e s S W A A (D] RN T (BN ,2023,(3):99-102.
[5] 78 % {5 5 )y, Mg 35 52 55 .6 5SMin AW L5581 T R B 23 T [J]. 4 JB #A b 3,2011,36(10):95-97.
[6] Ji ik, B i, 52 L 45 .6 5SMIn 3 B0 57 W 2R R 803 W [0 < J i 1, 2019,45(5):40-42,47.



