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Application and Research of New Thermal Spraying Technology

in Engine Friction-reduction Performance

WANG Gang, JIAO Meng-wang, LI He, GONG Ze-fei, WEI Yuan-sheng, YANG Hong-xin

(Technology Center of Great Wall Motor Company Limited, Automobile Engineering and
Technology Research Center of Hebei Province, Baoding 071000, China)

ABSTRACT: Objective To study the structure and tribological behavior of the new coating which was a complex of thermal spra-
ying and shot peening. Methods The new coating was prepared on the surface of friction pair. To observe the structure of surface
and cross section, the metallographic analysis and SEM were conducted. A series of tests were carried out on the size, hardness,
friction coefficient and engine bench for the original and new parts. Results The surface morphology was significantly improved, but
as for the membrane microstructure, the improvement was not obvious. The results were as follows: the coating had weak effect on
the size and hardness of the parts, the kinetic friction coefficient increased slightly from 0. 142 to 0. 152 and had better stability,
the engine performance and fuel efficiency declined. Conclusion Combining the property of thermal spraying and shot peening,
competitive coating could be obtained through parameter adjustments on the compound process and the new coating will be a prom-
ising technology for surface treatment.

KEY WORDS:: thermal spraying and shot peening; composite technology; surface topography; kinetic friction coefficient

P TR B AR PR WEUR BRI BRI R WU B B S AR b, I M REOL T
R R ROIRES , FH i R O R NBORE, A — RRPRMO B2 T BT St S 1 2 i

s BHEA. 2013-09-13; 1&iTHHA: 2013-09-28
Received : 2013-09-13 ; Revised: 2013-09-28
1EE/Ir . TRI(1983—) , 5 -, TARIW, FEZWF5E 5 n] R & ShHLISREE £ AR B FF K i A

Biography : WANG Gang(1983—) , Male, Master, Engineer, Research focus: development and application of friction reduction techniques for engines.



- 104 - =T P N

2014 4£ 02 H

e, PBTIREAR SZWEUR IR B AT 0 Bk 2 1w Y bl
W SOV BUR Z WA RMAERE S 3 R M RZ I, {4
IR AR BA 2 RE S R, Hon] W7 AR |
TR Brmnii PRk PR gk B AR, PEE
Tl MR & R, AR EOR DU & B T4
R BAERBRF R s BRI IE M R )=
JEL BT s i) S O s 00 I T B L AL AL
B IR 4 RETR S AL TR S

R, X T R B R BB 78 o I AR D A
X AAMEER Ni60 I Ni25 W2 HEAT T A R BRI, 43
Brfs IR U JE A e 2 P e 7 T A 0 R R
JA TR O T IR R KR B EN A
HAABR R Z PR S, BRIk S B T —
T e P v FH ek, O ot AR 56 1 i a0k A7 G 00 43
Bro BREISE B ST T il B VR B 0 2 1 it S
g, FBRAREE I T KR M A K PG TR E AL
&K 5 NP W B (3 S X A D O 2R 5 N
TR IR | ohil R RO E MR RESE 3 A F
FHATIRGY, X R 2 X A 1 2% T EE 4 R A R A
SN0 WA SRR T 5% & s bl 1o fig
WCHEERE PRI IE

SRS A A TR R R A IR S ILE &
T TR R R A A5 AT A T RS B T o
() A0 LA A AR 0 2 R i A i o | T B 2 R 3R T
DUBORIZRH T2 o BOR R B e 2L s i BeAR
FE AU AL T2 B PERRARE A5, 76 185 I 22 1 2% 1 R Ay
7 7 T B i e R 2 ) 2 ke 10T ) i Y 25 R, 348 5
A 3 1T A IR SV A R T 2F T AR o 2 A A D R

1 REAFSHZE

BEXT PR BT R B T 224 AR RE B, SO
LU BRI PERESALE 5 70 Mo H i SR AR IR A
S RILBEE R JE 7 1 14 B A (5 RS, LA BPLIY
SRR RN T O B B S 2 UTHEAE | il
TG FERESE 4 R A Gl 0] He o3 A Ak BT 5 R
PERGE RIS 3 1 EE 45 2 B07 1 1Y A2 1k, 73 B
LM E R MRS R0, 18 3 %Ak B A5 A4
T ER B B2 AN G AH L ZURS LA, PR B R A R
REASEN , 38 b X & SATLEE 4 D 64 15 2R I , 20 BT
T X R BN 1 S Z BRI R, I X BE S R %
TFI RN AT BT e

2 PBURIFTHARRREMERE DT
2.1 #MEMEBES T

2.1.1 FHIZWEHFRERESHZM

PRI THEREAE M F 5T 5% 52, X 2 4 A BRI 5
MRTIES IR Z RO U 2R E AT R, 2 A ke
IZPIREE TR Z B AR M FEAC MR, AT A IO 1 Ak B
HIEIE SR RO & 1 Fer

a  WERHY b BRI
P BERHE AU R DU R mE A
Fig. 1 Top surface morphology of tappets before and after spra-
ying
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Fig. 2 Microscopic morphology of tappets before and after spra-
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Fig. 3 Energy spectra analysis results of the top surface of tappets
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Fig. 4 Surface morphology and energy spectra analysis results of

the cross section of tappets
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Fig.5 Microstructure of the shaft neck of crankshaft after spra-
ying ( Microstructure of the polishing state of graphite)
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Fig. 6 Average friction coefficient of tappets
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sprayed tappets
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Fig. 8 The performance data contrast curve of engine bench test

for un-sprayed and sprayed parts
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