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Fig.1 Structure (a) and section microstructure (b) of tappet

K ZEISS EVO18 A4 4 # 7 i il B (SEM )
WLEEAN [] T2 W AL i i FE e o T (R RO 35 . SR H]
TR240 70 % 11 KERE B 2 B JE S0 28 T HLRE 2 R, , X
FERKFE R 0.4 mm, P 5 R BCF{E . R Proto-8818
T FE i A S LA L R P A V0T I AL 2R 1T 2R A T o
HZ, TAERENIS V, HAN 2 A, SR T2
RO 2B . R FH Proto-LXRD % X 5§48 1% 143
B ASCI AN Ti) ) J2 R (IR 8 v AS ) B 5 ) A sk Ax T
N7, AR 30 KV, AN 20 mA, R,
K, 2k, Bk F, S R S LAy =85 SR
XL-640 51 X 52 AT 5 43 B AU AN [7) 340 J2 R 32 11 %
AR SR, BHIE N 25 KV, B N5 mA, K
FHERAE, K, B4R, LU0 R, SR G4 (220) &5
FCAR(211) A S5 b v, 04ty R 43 1) o0 132°~125° ¢

168°~144°, I ] B A 0.04°, I 1] 3480k 3 s & 20 s;

R H DHV-1000 7 5 G4 A8 B2 310 A [] 9% B A B 48 4k
il R, G 0.5 N, PRERES TR A 10 s, A7 R R
AL 3 YR BCEIIAE
2 REERG5TIE
2.1 REFER

PEF: v 1A 5 T A ik, 2 R S MLE R Y 32
BT AR, HBUALRT I 2w e 555 A0 3 AL,

56

PRI S ASOT v 1T %) 2R TRDE SR A 705 . BT 2 ] LA
s WU R HEAT 26 AR S0 B I TR &2
H TV T 2B LA PR, 21 A W B I i 24
80 MR kb, BRI TR B R, £
1 T2 3 IUAL I R A ORL K AR SRR B, ML
TR SE 4R, FR 1m0 T T, [RIR s AR b
BB LA AR B 4 Y RS i 24
PO, T8 3 TR Z A s AL FR R T T2 1A
T2
22 REMEREE

H 3T LA H: ASTR] T2 W AL R S SR A1 5]
AR i TET P14 2 TRDREDRRS B2 AR T, WAL 3R TRDHDRS B2 /=
FWALAT; T2 1. T2 2, T2 3G HER: i & i
FERE FEAC U K, (B AL THAROKF- (R, /N T 1 pm),
WAL R T AR T3 R o T2 34807 3YR M ALAL 3L,
W RUSR B i v, U A IR R R R, R, R
s, SHRRER R R b, BOLIS Fe AR
T 5™ o, FAPHDRE BE L K, {H il T e 2 i F P
BB IS ALBRIAR /N, B EEAG, X R vp AR
55 , B F) VR R IHAE L FEAR T R AR AL L B
R ROMLRERE o AT, ASTA] T2 M AU A 3 T R A
FESEMR AN, A AT 3l 0 2 TETRELRGS 82 %) 12 e ) AN

S



NMLEHH

WIAR , 5 B R X210CrWI12 4R AR 8 ks Tor AL T 2

MATERIALS FOR MECHANICAL ENGINEERING

(o) TE2EAE

(@) TZ3EH/E

B 2 AEIZBGHAEEERE MRS
Fig. 2 Surface micromorphology of end face of tappet before (a) and after (b—d) shot peening with different processes:

(b) process 1; (c) process 2 and (c) process 3
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Fig. 3 Surface roughness in outer surface and end face of tappet

before and after shot peening with different processes
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Fig. 4 Residual stress distribution curves in surface layer on outer surface (a) and end face (b) of tappet before and

after shot peening with different processes
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Fig. 5 Residual austenite volume fraction distribution curves of surface layer on outer surface (a) and end face (b) of

tappet before and after shot peening with different processes
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Microhardness distribution curves of surface layer on outer surface (a) and end face (b) of

tappet before and after shot peening with different processes
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Microparticle Shot Peening Process of Nitrided X210CrW12 Steel Tappet

YAO Yajun'? LUO Changzeng" %3, WU Xinbo" 2, XU Deshi"?, CHEN Yuechun'?2, JJANG Chuanhai*
(1. Weichai Power Co., Ltd., Weifang 261061, China; 2. State Key Laboratory of Engine and Powertrain System,
Weifang 261061, China; 3. College of Materials Science and Technology, Nanjing University of Aeronautics and
Astronautics, Nanjing 211106, China; 4. School of Materials Science and Engineering,

Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Taking steel shot with diameter of 0.3 mm, ceramic shot with diameter of 0.1 mm and glass shot
with diameter of 0.1 mm as shots, X210CrW12 steel tappet with overall nitriding was subjected to microparticle
shot peening by using glass shot (shot peening intensity of 0.07 mm, measured by A test piece, the same as
below), ceramic shot (shot peening intensity of 0.15 mm)+glass shot (shot peening intensity of 0.07 mm), and
steel shot (shot peening intensity of 0.30 mm)-+ceramic shot (shot peening intensity of 0.15 mm)-+glass shot (shot
peening intensity of 0.07 mm). The surface morphology, surface roughness, residual stress, residual austenite
content and microhardness of the tappet after different process shot peening were studied. The results show that
the shot peening had little effect on the surface roughness of nitrided X210CrW12 steel tappet, but could increase
the value and depth of residual compressive stress and hardness of the surface and reduce the residual austenite
content. After shot peening with a single type of glass shot, the tappet surface layer had relatively low and shallow -
distributed residual compressive stress, the relatively high austenite content and the relatively low hardness. Compared
with those after shot-peening with a single type of glass shot, after shot peening with ceramic shot+glass shot, the
residual compressive stress and its layer depth and hardness increased, and the residual austenite content decreased.
After shot peening with steel shot—+ceramic shot+glass shot, the surface residual compressive stress was the largest,
with the residual compressive stress on the outer circular surface and the end face of 1 180, 1 238 MPa, respectively,
and the residual compressive stress layer depth was more than 200 pum; the residual austenite content was the lowest,
with the austenite volume fraction on the outer circular surface and the end face of 1.34%, 2.65%, respectively; the
microhardness was the highest, with the hardness on the outer circular surface and the end face of 1 036, 1 009 HV,
respectively; this shot-peening process had the best strengthening effect on the tappet surface layer.

Key words: nitrided X210CrW12 steel tappet; microparticle shot peening; residual stress; austenite content;

hardness



