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Table 1 Chemical composition of K3 (wt. -%)

Composition C Cr Co w Mo Al Ti
0.14~0.18 9.5~11.0 4.8~5.2 3.5~5.0 3.5~5.0 2.5~3.0 2.2~2.7
Composition Fe Zr Ce B Nb Ni
0.2~1.0 <<0.2 <Z0. 02 ., <0.02 2.0~2.5 base

HEERTH 60 mmX20 mm, & 1. 0~2. 0 mm,
R R4 K EFA-51 & 1. 5 kW $5 CO. #OL3%.
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Fig- 1 Eltecs of parameters on the depth and width of weld bead
(a) effect of laser power; (b) effect of welding speed; (c) effect of AF
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Fig. 2 Weld bead shape of two ywints. 50X Fig. 3 Penctration welding diagram
1, butt jointy; 2, plasma-controlling gas; 3; focusing mirror; 4,
laser beamy 5; plasma; B; keyhole; 7, welding direction; 8;
penciration weld bead; 9, solid metal; 10, laser-through-keyhole s

E 11, molten metal.
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Fig. 4 Lifect of the dircvtion of plasma- controlling
gas., wekling speed and the focal point position

on welding penetration



1110 P = . 4 ¥ 23 %

EHREARME 6 iR v HERERER BARA SN Bk, BUBESR.
SRS BAERBAHHORM. IHE/NHHEAR, R REBERAORE R HH
MFSAREN, EAATR/MEMRTT, RN AABUNYT RESD DB EERNL
RSt AR TR RS R,

BOER R WA RN EEMER, TUME XK O+ v) I AERME HAZ ek, 37
RS MO B o YA F4 R BABOCREREFEXRREO. 2 ~1 mm), BER
REDBD  BERFER EXEAREERTENR.

MEEANRAHRREN, ARXRARAXIRERE LB T ESHEBHZL KN
BEFARE. ERRSELPHFERBAX ET-VEMRERRENITE, BAHE
BRNVARERSYU BRTEARHE 852, YMATIEE 1.0~1.2kW,8H K 2.5 m/

Fig. 5 Microstructure of weld bead. 100X
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Fig. 7 Hot crackings in HAZ and WM

X ESETRESHTHETR,

() HERERESE K3 ATLURAMCHE, HELZRBITH R AT G 8y 85%
(650MPa); (2) RERHLATHREFNLESY . RER/ D BRRAREELMEN N A HERE
BRERR BARL SALFRBENEL Q) BEERLTRREEEREMAE—ER. X
HEPRETZSH-HEHRR 1. 0~1. 2 kW, BFE N 2. 5~3. 0Om/min, HH B —|. 5mm, FH
W EEERESHMEN 0.5m’/h; () RGERMMZEEZIH AOMERBIT -8 &
Sk iy g 1 1 A J R i RS e i — AP A
i BMHXNBERER . FERHRTETEMHXOCSXH.

£ F T R

KELS. MEHE. REEEATAMHERTZERMER BB RE. HaFHR. 1982, 3(2) : 57
EHE. B B, E¥H. CHOY RELSHRBPANDISHEBTR. HBFR. 1986, 17(4) + 181
AR, AR A2ASKBEE. 00T dERMEME KRS AR . 1993

Fhe RAMEMTREE. LN, LTS MM, 1993 16~21

REA S MASHTEHTEASHERT. K, FRB AR, 1991. 54~58

FARE. % 8. %kFX Y. AERSSSMRENE. XN, BT B 1998 2. F_0E. 196~
209

G h = W By

Study on Laser Welding of Cast Nickel-base Supcralloy

Xiong Jiangang Hu Xiyuan Chen Zutao Hu Lunji
(Huazhong Unwersily of Science and Techuology, Wuhan 430074)

Abstract  An investigation on CO; laser welding of cast nickel-base superalloy has been
carried out. The effects of the main parameters, including the laser power, the welding
speed , the position of the focal point and the direction of plasma-supressing gas on the depth
and width of the bead were studied. The mechanism of hot-cracking in the weld metal and
the heat-affect-zone (HAZ) was investigated while the methods to reduce the cracking
susceptibiliy were discussed. The results show that a defects- free joint with high tensile
strength can be obtained when using proper laser welding parameters.
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