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Study on Microstructure and Property of Laser Forming Repaired ZL.104 Alloy
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Abstract: In the present paper, ZL104 was repaired by Laser Forming Repair (LFR). Microstructure of laser repaired
zone(LRZ) was composed by a—Al and o—Al+Si eutectic, epitaxial o—Al dendritic distributed in the bottom region of molten
pool and a—Al equiaxed dendrites and o—Al+Si eutectic distributed in top region of molten pool. The porosities observed
almost all embedded in the o—Al dendritic belts located in the bottom of molten pool. Microstructure of substrate zone(SZz) is
composed by a—Al and o—Al+Si eutectic, and heat affected zone (HAZ) is hard to be figured out. Hardness value decreased
from LRZ to SZ. Fractures were observed on casting substrate during tensile test, which showing that the strength of laser
repaired zone is higher than that of casting substrate.

Key words: laser forming repair (LFR); ZL104; Al-12Si (%); microstructure; tensile properties

03 = 5. WOLHIBEES (LFR) A mTHE & 2R
ZU104 f P SLAT e st P PRV (ESLDREREILS SRRV R
FAN BRI SR o o RO p A AR S B
BasY, REERANNREHE, Bliege oo BEEMIODLPBRLGEL, S
T gﬁkﬁ;ffg{f'; fﬂzﬁﬁmjégﬁﬁfmm’m
WP, B K s e T ERERR o
B, EREERE. NTEREE, BANESTE 1 R B
RER TIC 1, LRI TIC BAMAK, 2 SO A 5 A A 5 A Tl ke
KPR, PWEE ARSI RE )t :
(TG, SR R R AR et e o DR MRS ARG LPR-ML AIHOL
Igts BEA: 2009-12-14; & HER: 2009—12—28 BEPRRRGE TR, RARPBE RGN 00
%ﬁ‘lﬁﬁz*?ﬁlﬁ&*@%ﬁﬁ%yﬁiﬁiﬂﬁﬁﬁmo. 16-TZ-2007) WYAG Eﬁ:ﬂﬂ(#ﬁ%%ﬁ‘ ﬁiﬁ]*ﬂiﬁ%\ %%Eﬁ*ﬁ
TEYEE, hEMEL GRS REITE (20090451394) ¥EH) /%é A %ﬁﬁfﬁu%%%éﬂ&o %@i%ﬂﬂiﬁﬁ% EE
TEERMN: BEAH(1980—), BAY), MMHA, L. 7 90 A; B 35 Hz; Yol 4 mm/s; 3£k




98 b B xR @ T &

2010 4£

X 3g/min; T ANCHEER 1 mm; #3340 %;
BifEE 0.

R FEE MR AlSiI12 &ah AR IEE:
HlE PIERIER , $AORL R ~) 2 40~160 pm. &5
HREKFRPAEPIET, IRASENT
10X10°, PABi LB G &K R k. P SmEg
SRR AR

BEEAR N ZL104 &&450F, RA% V)BT &
WHEREENEE AR 2 4, BERNEER
2mm, GREEREEREES Lmm, %53 mm. BRI
70 °C 8 %[ NaOH V3 Higk il 3 min, SR 5 72 30 %
i HNO; R BB R AR &R 56, B
FEKMPoE BT BEEAEBREF I IE S ke Bk
ITHOE BB E RS, BEEAAEME 1) xR,

BE R IR BIREATY) 43, S48k FTHE
WEIE, RAES T 6 4 DA S WS S ik
(2.5 mL HNO3, 1.5 mL HCI,1 mL HF,100 mL H,0),
& SMHALMEREM . FIF OLMPUS Y622 B4
MR SRS, {8 HBV-30A R 57 A 4k
T BEVEHEATRE BE A, mEk kAT A 100 g, AnEkEt
B> 20 s, 7£ INSTRON11-96 HiFHi ) SLEuAl Exy
2 MBI BIBAE IR AE K 1 AL ZL104 8544 iXA¢
P L, B KA 15 Wi, fin#ki# B 2~5 mm/min,
AR R B 1(c) 7w, B 1(b) K Bl Ja iy ik .

2 BASH

WOLBIEEE Y ZL104 XA 2 IS a0
B 2 i, BEXARNEBSGHY, BEIZH
EHEZWGELSE R, BEXNENERHE
T 5~50 um IERIE AL R X 58 RER L
BT RAFHRAEEE A, HE AW I HER 5 17 5k
ARFES, TEB ARG

Bl 1 OGS S B A BB A SR B R R SF

Fig.1 The dimensions of the LFR sample and tensile sample
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Fig.2 Overview of LFR ZL104 sample cross—section
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Fig.3 Microstructural distribution of laser forming repaired sample (a) partial microstrucutre of LFR
sample cross—section (b) A—microstructure close to melting line (c) B-microstructure of LRZ
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Fig.4 Microstructure of LFR following scanning direction
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Fig.5 Distribution of porosities in LFR deposition
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Fig.6 Micro—hardness distribution of LFR sample
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Table 1 Tensile strength comparison between LFR samples
and as—cast substrate material samples
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