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Study on Wear-Resistance and Scanning Path of Laser Alloying on
End Cap Working Face
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Abstract The scanning path of laser alloying on the working surface of valve core end caps is programmed based on
its shape characteristics and wear conditions. According to the different wear statuses in actual working surface, the
working face of valve core end caps is divided into three alloying areas. And a bi-directional spiral path is designed in
order to achieve those different areas with different alloying area ratios on the working surface. Subsequently,
Nd: YAG laser device is utilized to achieve programming machining, and the fabricated samples are tested in wear test
separately with bi-directional spiral scanning path and straight scanning path. It is observed that the wear-resisting
property of the working surface of the valve core end caps scanned through bi-directional spiral path is 2.5 times
different when scanned by straight scanning path, and its deformation is just about one third of the samples which are

scanned by straight scanning path.

)

Key words laser technique; laser alloying; path planning; wear resistance
OCIS codes 140.3390; 140.3530; 140.3580
1 = FI 3 it P 1 A O AR . Ot A e EOR T
=]

F 3 310 1 — R A 2, AT
A 255 i A ok 52 20 A 0 ) 3 5 2K 9 [ 1 Bl R e
B 2 AIs AT Wz AR I B L BB A ik A
PCTAE R G Wt o Hr S s MR B 3l i e
P I A O B A 2 — s AR I A R s gl ok
REFTE BB A E . R i 5 15 1 AR 2 1) A i 2
5 T A oy 450V 00 S O A JS o 7 L I L e R T

RS B HA: 2012-09-18; W EIMEM TR HHER: 2012-10-09
E& B 9T :

E-mail; tianxinguol988(@163. com

TEANTE 45 K B ARV Y I 2 T A — S8 3 T P BE
AN DI A 1 A A ek AR T S T et T ke 14 3
THT A 4 J202 7 A LR S X U it 0 T A T AT
A« R v RS i R A TR ) 2 TSR TS R 5% T T
hAEPERE

V] S5 S R A T O 5 4 A B i P T A E X
T AR R N R AR E G e

ZHNE (1966 o Lo, ASRE L B B, 32 B R A L 5 4 B B0 45 5 T 9 AT 5T

0203004-1



H |

# ot

WOL T A FHE L 5 HR R U R D BE B
SV SN SR VI 2= S DR Sl A ]
SEALTTIE AT TR AT T T U] T — R 5 4
FERR T BRSO A 4 A 3 il AR T T Y F Y
Wb WOt A B B BE B AR 52 B HOE T R AR
il H AR T B O 1 i AR B S0 A %
FRREAT Z2 B RS R L RO R AE T 2 W LA
TR A2 38 3l 75 A W U il 18] 2 s 4 X i 7
U IR, » 15 45 X AT TE A5 5 2% ) e R L LKA AL
RER BB Dy — il W B0 5L 0 B A 2 2R
A& IR R PR RE R I PR AR L AR By AR R AL T B
TR . SA  BOL A 4 A e )
e TR E R SR E , M5 el
Ak B T2 R A0 D 3 A il B 45D 0 7 U
Tl AR B S I TR R R E R . 2R L
B RPOL A A A AR ML A S R AT 5T A
A BB L AR SCHE T 1R g 0 S
iE B AUIR B0 B A 4 Al in R R BIF T o 6 R i
AR A B A0 B 45 A BE AT R L IR R
Ja BRI B A 5 R P 140 S A A T A T T AT O
BrEe .

2 WOt s e AR B ALk

Rt 3 R A O L R SR 1R
SETAE & KR B A o Ly R B =
I 53 R A TR A4S0 £ 2 R BRI L ol T
PR 7 ) - S AT = 7 ) 0 3k SR T
PR S S 10 5« 5 5t 0 O 0 T 7% 0
2E VR 2Rk 28

reflector

laser |
—

rotation axis 2
lens

/ya.xjs

control system

X axis
K1 #otaeRa
Fig. 1 Laser alloying system
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Fig. 2 Alloying area partition of working face
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Fig. 3 Bi-directional spiral scanning path

3 S M A

SEIS U 44 R B JHM-1GY-500 % £ T G2 38 5% In

0203004-2



e

IR 55 o R 01 e 41 il o A2 B T B A T

AL, P KA 1,06 pm, Bk of T AE L3 S8 100 ~
450 AL ki Eeky 1~200 Hz % 22 0] 38, ik o 58 B2
4 0.1~20.0 ms L AT, B ] Nd: YAG #OG#
A A A B R B P B R A 90 T US4 T
IR A 12 mm, 42K 14 mm, KK 15 mm, £
Jih 304 NEEAN L A e p R SR TIiC, L T2
S Bk TAER W 75 A, B HEE N
80 mm/min, ik #f 45 2 24 60 Hz. ik ol 98 B K
0.5 ms, R EAEN 1.5 mm, X3k [ #9441k
Heoh 40%, KR I& & b i FLUEE S 80 %6, IX s 1T
(A & AT AL EL Ry 6026, SEPR A A (b FCR &l 4
o B B S ] 8 e X A R AR 0 — AR R
iz i albR 180° A 1E 7y — g 5.

Pl 4 SR UL Te) R = 4 i B A Y S [
Fig. 4 Product show of the bi-directional spiral
scanning path
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Fig. 5 Sketch map of friction test equipment
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Fig. 7 Curves of abrasion loss versus time of linear

and spiral scanning path
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Fig. 8 SEM pictures of wear morphology. (a) Rubbing surface of linear scanning path;

(b) rubbing surface of spiral scanning path
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Fig. 9 XRD spectrum of the clad layer
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Fig. 10 High-expansion SEM picture of the alloy layer
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