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Fast Process Planning Technology of Laser Cladding for
Green Remanufacturing
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(Mechanical and Electrical Engineering School . Nanjing University of Aeronautics and Astronautics
Nangjing . Jiangsw 210016, China)
Abstract Laser cladding is a common remanufacturing method for metal parts. However fast process planning technology
of laser cladding is one of the difficulties. The content and overall program of laser cladding are brought out firstly. Then
path planning and process parameter planning are discussed. Finally the method is verified by an experiment. The results
show that laser cladding process is able to be fastly planned with geometric properties model.

Key words optical fabrication; green remanufacturing; process planning; laser cladding; geometric properties model
OCIS codes 140.3390; 220.4610; 350.3850; 350.3390

L5 F

B A5 AT AR AR 3 22 AL 2 X SR @ R S T AL LA B R . Dl N R R
A T i G — M PG S AR T 205 % R OF k) )5 i et AT IR R U AR5 1 A S i i
i X R AR DX I HEAT R S L AR R R DX B A L AR A I AR 115 B BEAT OB B S T
K B P 3 o R JE PR S S 9 TR A AT AR K S MR . b SO B S R A TR
A o T 20 R DU 380 S e 4% S T A e O AR B AR T A AR O PR RS . A B O A
P T2 HLRI AN CRE 6 38 7™ i o L8 9 Bl A 7 3 i EL T AR AR T A | 4 i 2R 7 TR S O G A A
FIBEUR . D0 SO AP T R A S o e B

PO A L) T T 2R A R [ A 3 R A AT L AR B R AT RS B R LTI AR R AOE
A ISl b L ML) 2 P 3 B 3 B A B B A R T B 0 g — TR ) 194 e IR X A 3 Y
FARAE S AR R Her, TZES R I A LR i e A A 3 1 o () R S B 2 L
R R 2 ) 11 G B

2 IR AR LRI
PO B I AR TR X PR A 3 2003 B ) T P 1) S A A T SR . B B A T LAl P e
(5L AL T | R AR P B J22 1 £ AN g (e B A 7 ) ik B e IR, B 1B 4 80 7 A o 2 A O 2O PR

B HEI: 2011-06-07; R EXTBHEHEI: 2011-06-14; ML HARAHI: 2011-09-03
EE®EA: W EA977—), B @I EZ . 5 G0 T s AR B B0 A 3 v 2 IS R T T A E T

E-mail: tw_nj@nuaa. edu. cn

111401-1



48,111401 MM SKBIZFHE www. opticsjournal, net

IDRSSSUESE R FSRUERE ]

A T T LR P47 K 3 8 4 5 7
WA K 1) A iR . 3T 47K 0331 1
AT SR F R U 4% U 4 4t 2 0 5 RT DA o T T o
PR TR o T AR TS, [ A Kl A A — ]
S A4 R B R LA 1o FI (D) TR

2) BRI 4 0 41 4

PRI A BT 0 2 0 AT T RS B LR 1 7 18] DA 1) Pl 1 OB il A B
S ak F AR 3 i 1O FCD s, T Fig. 1 Scan path planning of laser cladding
AT P A2 75 A L o 5 SO 80 5 7 2 1 PRI R B 0 43 A 1 T XL I 59 T R R AU o e
(1) P9 A B F7 3 2 T 1 S T 5 T 5 X R

AT 1 02 P O B R O T R R S 00 8 G T 00 4 1) A AR R O T 1
AEFREHEC L R0 9 2 TT LR P 0 5 0 TR0 5 S92 00 1 408 B 15 1) MG B A58 5 48 1 2K

3 LZ2SHMA

SO B T2 2 00 T 40 i P R RORS AT 25 TS R E B T 25 W0 PR O A WO A
B AR T DA TR 23 T AL 0 1 15 T T2 T L T2 M - 46 3% 5 2 T 4 s 0
2 3 B0 S o AT AR L AT T2 S B R AR 2 00 2 e W A U2 (0 R Bt B W O o T
s 00 B T SO WOR DI G RE B AR 1 VI R T

SO B T2 2 800 T 0 I A A T 22 5 10 4 5 2 BT B2 T SR Wl /N B L ok 0 A AL B 2
T S TR T T O 3 X BB 42 3o 0 30 40 0 2 2 8 1 250 2 A R S B S Al i 2 B e T 7 2
BOFLIR RS BR . 3 1R OB B T 22 MM R kL (o745 4 A 3% i L

#* 1 TESHOS I B 1) 5

Table 1  Effects of process parameters on forming quality
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Clad width Clad height Clad depth Rate of dilution Degree hardness
Laser power + + + + _
Spot diameter + — — — +
Scanning speed — — — — +
Powder feed rate + + — — +
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Table 2 Alloy powder composition of Ni60

Material C B Si Cr Fe Ni
Mass fraction /% 0.7~1.1 3.0~4.0 3.5~5.0 15.0~17.0 <5 Bal.
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Fig. 2 Laser cladding remanufacturing process planning
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Table 3 Optimal process parameters

Spot Laser Scanning Powder Gas Clad Clad Clad

Number diameter power speed feed rate feed rate width height depth
/mm /kW /(mm/min)  /(g/min) /(L/h) /mm /mm /mm

1 3.5 2.3 350 15 200 2.78 1. 38 0.33

2 3.5 3 275 15 200 3.31 1.93 0.19
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Table 4 Laser cladding process planning

Layer 1 2 3 4 B 6 7 8 9 10 11 12
Processing parameter 1 1 1 1 1 1 1 1 1 1 1 2

Lapped joint rate - 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.1
Level number 1 2 4 5 7 9 10 12 14 15 17 11

4.3 MREHE

X T ) 3 DX s 7 2 L 2 S B R 5 R B R R 8 2 I T AT IR R . A B Bk
RN VYR I 75 58 % L R AR 1 5 SR A 2R A 20 2 TR RIS SR R T T VO R A A i 1 AL

PR 4 AP0 R 25 5 T A A 1 8 2 T AR

S, :%X2.78><1.38><(1+2+4+5+7+9+10+12+14+15+17)+

%X3.31><1.93><11:292.4mm2.

MR TLAT S R VIRl T AL
1

Sy :?X34><17:289 mm?.

 ER N S, > Sy, FAER A MR EGE . h TS, > Sy, X VIEMEH GG, BEZESBHRGFEG, &

TR AT R R A N
h' = (292.4—289)/34 = 0.1 mm

4.4 HWER

IR EE AN 4 Fros . DI A B BT R0 P R RS A Ak DA S 3% 1T b O L X6 VORI A
1500 RAF . LA, 00 X5 18, 16 mm, o VRS S 1. 16 mm, 5350 W0 R0 77 76 22 AR 45 21 5
1.06 mm, 33X 3% O 7R OG e AL R ) 3l o B b i — )2 R R A AR R ULRRAE V BRI TR
BET — 20 T 7k i SRR R R A 2 RN, e A BUE M EE R
iR TETERE Ty bR EZ O Sk VIR BN hoa] LUk IS A R SR AN B X E

111401-4



48,111401 MM SYBIZHRE www. opticsjournal. net

TR L TE S B 11 2R 22 i B[] I 3 s 10 B BV AL R 5 B ARG 2 AT 22 . B LRI ER T
P BEAT BRSO AR 1 B i X 46 R E B PIAR AR LT M bk 2 7 4 i 1 2K, U T SO AR B LT
A ASE R0 Xk - 2 SRR B AT 4 AT

P4 SO B 3 T S g A

Fig. 4 Experimental results of laser cladding remanufacturing process planning
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