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The Weldability of Laminated Stator Core for Motor by Pulsed Nd:YAG Laser [1I]
- Investigation of Mechanism on Formation of Weld Defect -

Jong-Do Kimt - Byung-Lea Kil* and Chang-Je Lee**

Abstract : Recently, there were some successful examples that the laser welding was
introduced into production line. However, the spread of laser welding is not sufficient in
many industries. There are several reasons why it is difficult to penetrate the laser
welding into production lines. Because it is different from reflection, absorption and
permeation of laser beam according to material and surface condition. Moreover, there
are significant problems in processing such as absorption and scattering of beam by the
induced plasma or plume. Therefore, understanding of mechanism on formation of weld
defect in laser welding of the laminated core for motor is very important. In this paper,
it was analyzed in terms of materials which was source of defect in laser welding and
conventional arc welding. As a results of analysis, insulation coating film of the
laminated core was judged to main factor of weld defect. it could be well aware as
tracing carbon volume, and it was deduced that weld defect by insulation coating film
was caused by difference of mechanism between the two heat sources.

Key words : Pulsed Nd:YAG laser(Z2 Nd:'YAG #olA), Arc welding(et=-43), Silicon
steel sheet(#47%), Insulation coating(Za3 %), Porosity(713)
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Fig. 1 Hardness distribution of weldment by laser and arc heat source
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Fig. 3 Tensile test results of specimen made by
pulse laser and arc heat source
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Fig. 6 SEM photographs of porosity formed by laser and arc welding
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Fig. 7€ #lo|Ag olz28 %ol 841 7|
EDXEAZHE 77t vehdd @oAen
AgANE B oldoe 2
pgtth. Ley olshs f)zA
Y48 7129 A% L WM 1FD Bae)
g2 o 24%AES) e BAEH, A4
ma FL7Re) BRTHT 0.005%0

2

mi
J._‘O.Rdg

\l
™
g
T
2
:C.’:
O
HH
0
e
o
:,L
o
e

+7} %&
719 1% o
HE ),

) =R P N R
= wat uske 2 AH 8 A HE
oA LXK Fut
o2 . Go]A e} ofaLH
GRS wEt A a3

o :l' %—712}‘_‘

lo du 2 £ o P o
o K oo Z oo
o
_,>:
i

Q'L

m“‘*"ﬂ
mi

\rzgéﬁz

%Loﬁmﬁ

: =
5 @
o oo
o
Rujges
e W
o
&=

It oo ri
2
2
&
h:)

oy L
W

1 of
ol
o
R

f
=

weh BAHUT o] AAEe] EDX#H AR, o
e UWER B2t AEHU0H, AL Fa
UEe) Qv Buan o] AR /A EDXE
NAHE Fig. 99 verach

=

He F
AB7A EDXEADH 187 § T
ute] Ao Bt RO

a9

(b) Fe Kql

(a) x10,000

(c) C Kq!1 (d) Si K,!

Fig. 9 Results of mapping analysis by EDX in
melting interface of longi. section in arc
welding

ot dA o Fats ] A0 55, 2006. 7/ 641



116 FAES=rI

9 Aol gl og @A - A7
o] §HA A o] Fwstel YHHA
3 AFH AYS KFUANE Ao B

e HolA g A, AAFTS Lo
o] #olXel o FH3 FEsts AR FA
He, &7 2L NS8Fe] AFgHA 2F
o2 #grEch uaha] HZFojo A oL
ot &3] AT LAL 11 wiAYFo] A
02 202 waEe, A% Ao r Hid
of & Rojth,

33 Mz3ol2] EMAl ZEEY HAHYUS

s AR(EH) Y DAL $gIEFROR F

EE AR O ZHL%LQOI eFsla Ajzko] Aol w
2t 2ol E])(trap)Ho] WiEHA] Rt &§

BARE wet 7|ge® @Al He Aot

Electrode~—»]

Weld metal

o
¥
NA
NA
N
NA
NA
NA
NA
N7
NA
N/
N7
WA
WA
A
N
NA
A
NIA
N/
NA
N
NA
NA
¥
N7

PR R AR R T2
IARRARANAARNAA MNAI NN AANIRNAY
A 7T T ETTILTLLETTLFETTTETTTLLT

S FTIEETTTTLLTETLIT S
AR TALRARTRNANRANIRE A

PR LR EELTEL
AN ESRISSISSSASSS

Coating tayer Base metal

(a) Arc welding

Jev glolAq&d e Fig. 10(b)AA yet
H A o], 22 ALEE 7N Sl dolA
ol o5 AeAsiREo] 71 Evire] HRelM 74
A Zuwsted AAD B OME} @4:—54% o]
Ay euiAe] o) A @
ol Wl 9% A7) AR, oh
Qof 8 BE o] ARM Z%
o U] AE Aol ol 2 |
S oew FAEn deT dolASHA F4W

2 el §8350) YR BB
2EZ7)71 BA BAULA Za) @
A 7158 AFLTA, @LAUM

o] ol 7tE Al AW E B Holth,

werd HEole) ol gl ME SHA B
sz o] A A7 w;m o kRt ey
ol &gel A 52 AYErdd o3 71 NP
Aol A F43 Fste] wEH 7] HEo 2d
o] AAFHol EHRsth vjSo] #HolA el
2.5 xqo:]__quh,} ] ] A D A= R B

| FHEE R VAR 2
OE A48l AAL + vt sAT
AAE &7 god AdE f

rlo _\ﬁ

rr

N

|

o

(2

oX
o it 3 of

<
W
3

(s

o —{E_\E,

o2

% ofw
o o
qo T l°
2,

2 orjo [

N
ofd

3
o

m‘ﬂ%g&&ﬁ.ﬁr
wa i
ble £

4

‘ / Plasma

Laser beam —*1

!

Weld metal
Weld pool

] ey ho
7

\\\\\\\\\\\\\\\\\\\\\v
HTLLTLTEETLLTTTL ELLEEL S
\\\\\\\\\\\\\\\\\\\\\"\-

ARARALTINTRA VN RAARRNANNN AN
VI TILLLLTTLLL LS LIS IS LLL LIS TS

S ATIILLLTT LTSS LTI TLLIE LTI

(AR

Coating layer Base metal

(a) Laser welding

Fig. 10 Formation mechanism of weld defects by arc welding and laser welding of laminated core
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