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Abstract  Laser welding technology and defect of sandwich diamond saw are systemically researched with
RofinDCO025 laser. The result indicates that a mass of porosities and more Cu are the main welded defect in the
welding. The porosities produced by the action together of impurities in the interlayer and powder metallurgy
material can be reduced mostly when welding depth is body’s 1/2 in one side and body's 100% in another side or
improving the welding speed. The Cu that produced by the melting Cu plate in the body can be reduced when the
lasering lean to the diamond segment. The right welding parameters of $350 mm sandwich saw are that the laser
offset is 0~ 0. 20 mm, in one side the welding line energy is 25~40 J/mm with the laser power under 1000 W, in
another side the welding line energy is 80~150 J/mm with the laser power excess 1500 W. Under this optimization
condition, the content of Cu is about 0. 2% ~1. 1% in the welded zone, the porosities are less, and the welded blend
intensity is up to EN13236 safety standard.

Key words laser technique; laser welding; sandwich diamond saw; powder metallurgy; welded defect

1 8 = TR 05110, B TR KRR HE M 77 B i

BETHERE ZHEH. EZRTHEBEEN,
WA RS F e T = AR KM =, ek SRR BEE B B0 20X 107, 4R B BUEE 5 (1~6)

TR S ARG ARRE R RBSR ) e Ok ik 2R
E@%H‘Bﬁiﬁﬂi%%ﬁﬁﬁﬁﬂo :%YQ%}E‘H‘E:F E9E%Eﬁ’§%ﬁﬁ*’m}ﬁ}§§£—FWjﬁﬁ%%%

W fs B 83 :2006-08-09; WRBEWHE B #4:2006-11-03

HEWH: ER“+R7FHEIH R H (2002BA217C) R B iRE

EEE A S0 (1967—) . B, ML FIIT A B LB R A, TENF /IR IEFOLH LN TRAR K.
E-mail ;: zrt67@sina. com

SURE T EAEAY4S ), B W E A R, LA SN, FENERIIREERIOLS BOCMIEAR BOLAEY E
HFHEREOEEAEERNF . E-mail:zhjli@mail. hust. edu. cn



3 ManE & ®IE CO, BOLBE=ZMRBRENAER 433

AREA AT T R BRI BT I &, H T AT
LA £ M FE LR ST AE & L IR IR ST RE B 1L 0 BABE . A
T A7 235 A AT 4 A 1) S e g IR e

Xt T 1 4 WA 5RO RO BOEHR #, SeeR[2~12])
FEAT THM . B0 A b T
RRIRGEM R E T HIRE L Z 5 & @% AR, £
BEH=ZATHEA KD RZHE55MNZ R
ANTRY 5 A TR A4 kot 3800 B MR A5 B S AR N — L
R B BB T BB WO B BE B A — 4, 7
n_EAR R Y AR L AR R S RIRE R E R R
HHCK BB AN B A IR HOT R TR R M 2)
ZHNEMRA E ZEARIB RS, A 2R, 21
A — LRSS A TS R R . TEAR RS R
WAL, BERENTRE; 3 WEN=HIA
EARB IR ORGSR 42 19 & B0
JREETERE R R REIRE M .

3R DCO2Z5 ¥ HuL HI M 4 (SLAB) Bt 48
AT = BIR R SO RSB 5 IR H R AL
e I SR R R G B T I R R AR SE P R S R
A EA BRI IR R E RN Tk,

2 SR

2.1 &#&

IHFHE A FEWME L in. RAEE
LSM240 & B st @, A 1) B, ¥k
R A2 R Rofin 24 7] DC025 BH H% Mk £ ¥k
L BRI K2500 W, BB R g B8, 3 L B B
B, WOEEHRBEEWE 1) Bt gktr r £
A EVER AR bR » EANESERH O
AYBEES , I 5T R A 150 mm,

2.2 FHik

EHRERFERS SR AT KRR ENE 1
(B, 5 FEMAFOCTI R R EEE DGR
MBEEMNEERENEZ W, HEBMLREESH
U R AL 10°, B AR —0. 6 mm; f R AN
SRAE AT R I, B R AR 4 SR & 30 L/ min, ] % £R
PR W E25 L/min,

2.3 ##

PEEU$350 mm Ay = B4 88 F 1E b SE g kL, 3
ZHBEATSE I E R0, 1 mm AR, BT 2
%A 1.1 mm30CtMo ) N tk. & Wl A JJ k&
1.5 mmBOCHEER, ##A Fe, Co, Ni ¥y R 45,
SRRTAP R BTG AT,

1057
0.0}
= 9.5
E
~9.0¢
8.5
8.0 : : :
0 2 4 6 8 10 12 14
Z/m
(¢} et laser beam
ol d />
welding // 30CMo
layer [// 3 \ -
. <
4 L)
DNER
diamond Af 30 CrMo
segment sandwich
plate

o —{aserbeamangle Af-defocus

6 — laser beam off S-—plate thickness

K1 EW& Rk
() WOBBERS; () MR (o BbEEEH
Fig. 1 Experimental equipment and principle
(a) laser welding equipment; (b) laser beam quality;

(¢) laser welding principle
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Fig. 2 Photos of welding defect

(a) surface defect (2X); (b) vertical sections welding (20X)
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Fig. 3 Chemical composition analysis of welding
(a) analysis position of chemical composition (25X )3

(b) line distribution of Cu
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Table 1 Chemical composition of welded zone (% )

Si Cr Mo Fe Co Ni Cu
0.41 1.54 0.97 76.77 9.40 8.57 2.34
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Fig. 5 Photos of vertical sections of welds at

different offset (10X)
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(a) welding depth 1/2 in one side, welding depth 1/2 in another
side; (b) welding depth 1/2 in one side, welding depth 100% in

another side
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Table 2 Cu composition of welded zone
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