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Table 1 Chemical composition of 4CrSMo2V steel
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Fig.1 Shape and size of friction and wear specimen
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Fig.2 Three-dimensional morphology of shot peened (a) and non-shot peened (b) specimens
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Fig.3 SEM micrographs of cross section of shot peened (a) and non-shot peened (b) specimens
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Fig.4 Distribution curves of microhardness (a) and residual stress (b) on cross section of shot peened and non-shot peened specimens

TR (10 8 0 5 40 1 AT T 41,896, 17.1%,63.3 %,
AIULL7E 300 °C T WL A B A4 ek B AR ORI 3
500 °C R RO el 3

H I 5 AT UL . 7E 100 °C R EEHUS » AW ILRE A
W5 AU TR R T 18 S 1 SRR O A e VR R A8 7 1) 43 A
VA AEAR IR, RIS AEAE /D 20/ NES T 5 AR WAL
FER Y RIRBA  FEOR R A2 IR
F IR A PR XK, EDS R 1) 4381 8 7m F
WA 43 %%/ %) N 56.8Fe, 29.20,6.8C, 2.9Si,
2.2Cr,1.8Mo,0.1Mn, 0.1V, A 112 X 38 3 5o ke
FHATTE MM R A Y. BAR UL F 56
T AN (B I R 7 A 110 R Aol B 61 3 1T —

52

L T B AR SR B T DA AL  [R] IR BE A A P AR
B AT BE ARG T 1 25 S8 AL B R30S BE L TR I B
T EEEAAR Y s BB L AR BERE D B SR L R
PRAEAL I 7 A T — SN R BORCIR B T . 24
IR EETEE 300 CHE, 2 FhiRE i 5 451 2 1 2
BRI AL T IRl Hoal S, 3
H] S o P 2 A AR R 95 7 B 5 T L O AT A1
TS AOR BE R DR AL TR 8 S 2 AL L A
JERCT Kotm BRI . 2 350 R B 35 2 500 °C
i R M WOE S AL A ot . R I AL
PRI T S ok BEL AT 8 ) i) 7 e
fitS BB EEAE T (K 2 Rl 7 500 “CTF A B4



YL EHH

MATERIALS FOR MECHANICAL ENGINEERING

£ F, 5, et ACr5Mo2V 4R 58 R B AR M A 09 B vh

FERT 300 C MBI, 500 CFARBALHE
118 2 THI AU PL R AT R 5 I 5 B (8, O ) Ak R
T TR WEYEE .. EmiR T 282
IV G Bk A A AL T R - RTE S B R B S
IR, DT AR AU R 1 AR 2 LR 4R
PRES I 7™ . W AU IRRE S 40 2 TH R R T 8 ok

Rt WAL

AEE

(b) TEHLIKAE, 100 C

(e) ﬂiﬂnﬁtﬁ, 500 C

VBRI EALZ LR R B AR
IR A TR AL B By . i I&] 6 AT, 500 CF
M5 FUAE R AR AL TRRE BB 2 T 9 S AL D R SRR L
FEE Fe, Oy .Fe, O, F1/b i FeO, (HBTALIRFE SR H 1)
A i B AR X 0] BE M AL A A R 1T
SIS ALt TR AR R YA T

() KMERIR

(f) BEHIRAE, 500 C

B 5 ABARFEMBEAKHERRRE TEREHNREER
Fig.5 Surface morphology of non-shot peened (a,c,e) and shot peened (b, d,f) specimens after wear at different temperatures
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Fig.6 XRD patterns of surface of non-shot peened and shot peened

specimens after wear at 500 ‘C
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Fig.7 Section morphology of non-shot peened (a,c,e) and shot peened (b, d, f) specimens after wear at different temperatures
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Fig.8 Section hardness distribution curves of non-shot peened and

shot peened specimens after wear at 500 C
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Effect of Shot Peening on High Temperature Friction and Wear
Properties of 4CrSMo2V Steel

NIU Tong'?, WANG Xinyu'?, PENG Ruizhi'?*, WU Xiaochun'*"
(1. School of Materials Science and Engineering, 2. State Key Laboratory of Advanced Special Steel, Shanghai
University, Shanghai 200444, China; 3. Shangda Xinlun Material and Technology Co.. L.td., Zhaoqging 526105, China)

Abstract: 4Cr5Mo2V steel specimens were processed by three-pass complex shot peening. The effects of shot
peening on the surface morphology, microstructure, hardness, residual stress, and high temperature (100, 300,
500 ‘C) friction and wear properties and mechanism of the test steel were studied by comparing with those of un-shot
peened specimens. The results show that the shot peening significantly improved the surface roughness of the test
steel, and induced an obvious plastic deformation layer, a hardened layer and a residual compressive stress layer on the
surface. The wear rate of the test steel after shot peening was reduced by 41.8%, 17.1% and 63.3% at 100, 300,
500 ‘C, compared with that before shot peening, respectively. The improvement of wear resistance of shot peened test
steel was related with the hardened layer and residual compressive stress layer produced by shot peening. At 100 C
and 300 ‘C, the wear mechanism of the test steel before and after shot peening was mainly adhesive wear and abrasive
wear. When the temperature rised to 500 “C, the wear machanism was oxidation wear; the shot peened test steel could
still maintain high hardness and residual compressive stress, and the surface oxide layer was more dense and stable,
therefone only slight oxidative wear occurred.

Key words: 4Cr5Mo2V hot work die steel; shot peening; high temperature friction and wear property; residual

stress; hardness
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