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A study of introduction for using Laser in dental prosthesis

Myoung-Ho Park, Bong-Jin Bae, hwa-Sik Lee
Dept.of Dental Technology,Daegu health College

[Abstract]

It's very important to find the most appropriate adhesion technique available, taking into consideration factors
such as biocompatibility, non-corrosiveness, mechanical stability, etc. Laser welding is the best choice you can make
because from a mechanical viewpoint, a laser welded surface has better particle structure than does a casted particle
structure. Furthermore, it requires no additional material and the same metal alloy which is used when casting can
be used. Therefore, the resulting mixture will consist of a single alloy, instead of utilizing different alloy
combinations. Another benefit is the low economic cost.

The most beneficial aspects of laser welding is that it is biologicallly friendlly, doesn't require soldering, can fuse
different metal alloys together, and can weld on heat-sensitive spots(E.g. around resin or ceramic). A consistent
strong pulse is possible.

This technique is capable of welding on master models and creates accurate welds. It is capable of due to its
stronger, non-corrosive microscope, which allows 25times magnification during the soldering process. This is
possible because of its high stability from the tiny particle structure.

Key word : Laser, Laser welding, Alloy, Pulse, soldering process.

o 3t ‘ 053-320-1324 ‘ E-mail ‘ pjmjhj@mail.dhc.ac.kr

0x
B | o

£

M




ZjZo] o= oAk Tl AR WAHIE FalAL
FHRTE @ol 4 "k o7 FolA Y ARE- W9
7b 22 vk thgiAlaL, wolAHA else] At A
A3l B BAE A =7 diEold, FlolA=
Light Amplification by Stimulated Emission of
Radiation®] Me] SAZ Th= ©ol2, fFErrEo] ot
‘j‘4 % olghs olt. HolA= ”PEOML f 2 o

ol wet ol 7HA|9] o|AR wrolA, kR

Lﬂxm %25 awol Fagt Woleka & 4 9k,

1{5 =2
E
D
e
o
1_4
0,
|o
|d
HLI

0 YIANAE ol §te] o]
o %_s}% RO AT £7120l AUA Y 50 AR
7HEFET BH1S 0§ AL & o] wol Fe F
o5 B| -t eie} A< nlabet & 4 Glek. lolA
t e olUAE 7T gl o) AFeltt, s7kAe
2 sk 290l G AFsto] §7o] o] Folx Bz A
2ol 7o) 92 Qg o] dojubx] ghch Ao
7Pk e AUshl 24T 4 gonE 3919 24
o]

X —ll'}
=

1o

o

2

2

~

Ir
ol
=
ot 2
S

2, AU AR A1 3 B0 A3 Sk 9 o
gohue Aastel 43o) A2l Y TYH Fel5E =
ool o] KSFOR ol N1 HoRE
ARgHIETL S| aTEo] AT aE AaH Y
434S Ptol Tl WA T o) S 22 g
§ WA NFsEon dolAs Yo Fhe 72
WY el At 13 By adne] R 5
S RS 5 ek ofF feld A o] AT F4
Az Fol 4] Ago] g SukE Yae TSI

T 3

ol

SHC(RARTRALE, 1997: A&o)

d

o
K
e
-+
fot
~
O
Ne)
2

L2 &

1. 20| X2 At
glojA o] AL FlolA9 satdel= 19173 oFjl4rEt

132 ot &jap 7|2 oty xj

o

ro
L

(¢]
[*]

13 29| ARG QoA RS Bl o

e O|EFCE Hel Zlo] Alzolrt, TPy 1 % 209

dol At 1950ty 24t vl=tieke) -2~ (Townes) 7t
YR oo A mpo] Az o] FERIEo] HYZ|OR Ths
e Aoz Bk o]0 7HF Yo ==
of o3k "o FFo 7}£ﬂ°] Ef22ot AR5
(Schawlow)®] Aol A ¥, A= 19609 F=

(Hughes) 429 U}OPHMalman)oﬂ o3 of
0l 694.3me] E-o-Mo] Zu|go|Ago] Hx2 urRlE Q)
i

o i 49 sl u] ruby w& —*;Lw

o] /\aljr_og 1964151 e} %Eq—s_‘uo}_% Ea OPO

o|qe] WAl A% do|Ae AL 73] Eutalol

=

o
-
)

met

e 2dste] 1960d ol @A T8 585 o
2] FHolA7E AHEE 7o o]2F e, 702t 801 H
ol oA A2 At <fo= FHlo]A o] S8 g

HlE2 AAst, e5g thefet oA oAzt

O

2000)

2. 2P e

o

AR AR AL WA HSITE (B S 5, 199
[e]

ar =21,

s AR 27 S Aol vedE R saokd

s S JEHE v AREe] 21 AEFl0] 5013
< 55

« 20| SHA RRIEE el 3le ™ & =29
FEll 7= 271 B HAAA

« 2 A& Aol WAL Y Ul S

L
A=y Z
1 | E *
LAk oy

T 1. 2folxel eEz



BE e Ut BajollA] WA dAk dxeln
0 F9E Ba g AAE o|Folth, At B )
L Axe] FRo uret ofy 74 Qlid] 2 R
Axel A Aok AR me A= ARSI g
HRAES Bl A2 SRR ol
g 7/, B At 4E FEAA ouAE F
W oS e AR B} upE EE o)Eai,
o @A A7} o] LA S oA Hrk ulRE P g
A S g WL SE A R A B2
29Jo] ek 3 B, SEAEo] Gl e eyl
DE G ¥ WolEel Ui S EMH A2 ool 2ol
T Uele] AR SobhAl QHgE AekE 4115
2 e, A Y el S A2 WA by
eholl gick 31 Bk,
= e At BA SEASRTE vy
Fobgt uju} o A7} T 2 SEAY R AL B
Az ol WEdth & 4 e, AAE B8 7
ok e RaakA) itk T ujRe] HAyak He
o] A7t A2] o UAE WolEel WS WEsta
2 9ot sl AR T e meow 9jRE v
ZHt 0|72 o] Aehgzoleln stk AT A%
ARl o] Wk We mE o] Aol ¢
A} Folli= Mo ] 52 WolEe] SE 2912 & 1 of
E9Jol T Al710] 71 Ro] 9} AFoleo] Fof 9]
QAERH|E ol A2 7Hl ol
oA WEL B Fask Adolth ofefat B
WUXE £AFste] S shA uElEl(EL 59]o)
S 290 Gt UASHCE 4919 SE 2900 9
47t o ottt o AE NPAREekY B,

o]r[

™

s
(it

] Hx]g a]

o] SuA YHIRE Aol S u, 174e] Ut
ol A7|2 WE HuA Agle] BE 2921 s19l0]
SE 2902 $AX Y 2 5E Axw A2Eo] 94l
12 e e A4 W AR wAE 5 2
Ao) opzo] 7j3t0] He A% 27hE HayslA How U
2 9710] AL Aol WhALstRA @ B st 1
5o A2 fEEe] A We gk ZZ ) )
S

A BEAG | HolA o g& AT ol EH 1

Z3ich 1 ujiEol WAYsH= dlo] ulAre /Hengovﬂ 8}
U2 gk o] o 2709 AR F U ALS HiE

4.0 HhASHARE A F guk-S BISHEE 150 Ttﬁ
e AololA SEd o dRE oFE A 5 3l
(AYA 5, 1999; Steen, 1983)#|o|AFAL o]ZA|

’

sto] ur5oiAl Wolch(1% 1,

L

i

3. 201 E8

A/ (monochromatic) = A, glo]A] W& gt 7}A]
o g Yoot 7HYolA 2GS o R 2ol Wiy
ot Hlwe] B WAl e W ofe 714
Azrol dlo] Aof glout dlo]] Hloflxf= gk 714 Mz
Tro] Attt F 7HA] W ZE|Fo R BAA B
I ApolE &G 4= UTKLE 2.

He-Ne
e~ i 2 |
% =g
ug}
£HR

# 239

a2l 2. HMM(monochromatic)

A|8F4 (Directional) &2 W E A4 o= Blo 7
Tol A HolAH ¥l Al7I7} & 5] o =AIR o] A]
Y& A7 obe] dejete Yo A|7]7F A S5 A
et o F dlojA Wl AgFAdol qlrkarl et A4
Aol A Wlo] XS =S A E EEHor Y
= A W7 EEal7t e, ol AEe
AFdS 7HAIU Flol Aol wlsf Hojxltt, 2Imet He-
Ne #lo|A (V)& G& FFstA stal & FHolA AFE
wohd o EA F AIZE? S WS 23 Qe Al EA]
+ Holx] a1 A A|717F k] A =gl glo]
A Wk HolA (1Y 3),

< T~
S
\[ \/ BRI
1

8 3. X[2Fd(Directional)

30 #M1z 2008w 133



7Hd 4 (Coherent) &2 o]A E3H BlA-FolA] & 4=
= AR WIS gA e YUS AL EVE e

= S HAIZIH AT I FETE 7R e

¢
£2

dlojA Follde il ofFz ] K IMFHE =
Utk o]A2 W5 Yol SR vk Ho]A] Bl
< AR A hiZol 7Hsdt Aol old Al 71A] 4
Az WAFNA thes e oA F2ol= ddel
BlfrE=dl Riste], glojA Bl A A thAl T
ShH AT e Y A7} A7) EAE o=
SE Ak Afolal, FolA Y o]t YAEol
M2 U BAE IR AL QojA] A A7 QARERE
S Bl Ulse Alol=hal e & e ™ 4

i

2H4M(Coherent)

O 4,

1. 20| MY M1t 2| Ko &

Aol e ®E dof vjsle] ule &gsi] 777
oL*y J—H]—i 3] 3} mo]r/].

glolABAS A== &t w22 gol= A
o= Qlth

glojA el 24w
+ s Ao,

SAIE HE 1 e Holu el e B Al
=02 7idd A 24 OMOMOM Aol Uy
she glofn 22 F72 YA EAIM e Bolet
o)l 9lg 233Ela 9t HE H

O T

Aol W a1
22 A4 We] A% Yol o sHelng ¥

g—]}\

AolAo) Th] WA g 0 o]

=

l
o
T

134 ot xjap 7|2 oty xj

ot EAE B o v ot FEGolA e P
u20 7 7hag YRt £4} shshtol Al AhfRo) W
Aoz o] T2 F7o) A EAtollA] o= Ho]
2t F425] o s 2ekehal Qlh, B W A=
2 &= WOl 21 Hako] of2] 7pxjo]Bg 2he
ol2 e 4= girh BE Yol ofF A2 Hof| &
FFs 2o of"tH YRl 5, 1999; Moon, 1983:
Thorsten, 1989).

N

2. 90| 2] BF

ol Holis SEA| sk BAY| Ffo] whet mA o]
A+ A1 - ol - Aol A o]

Aol 2Bl EAUAL ATFHIY £

YAG OlE 5 °*EUH§ 7}‘/4\) 9 2He ﬂ]olxi%ﬁ £

1‘41&31 Eﬂowom. EH]H]O]XMW—L— =7 sk 3
S 24 IA=HLE AN e a8s F7 SV
flsto] Fulgtrhet A= 900 vAES AT
o}, E3E Fuju ofFoll= 2719 7eo] Y= u)
Ao Qlek, FAERLE There] AERR Ao}

ol £7FAQl WAL SHe WS e, dolXY Ba

292 TAEYLE WPA 27l Bk ol
2] oA 5= J(E)IE Z o] Lo Azo] 1
9 o Tl o A2 Hehghe S MWl
ol AT otk WAZUWO] AL 0,69m LF
Holct,

Aol AL BE dee] EFIAL of =, 2
£, olusieia, BEI daske] EYIH Sol AgE
o, o] ZIAEE 7He el Baste] et 2ol
zm&% 7¥stel AT 1 o] At o] $E
olgo] G sk Aolet. A WF-vl 2ol
AFI 122 ImHg FE0| YO T LU ¥




ol Aje} o] Z2lo] 10kVel A% glom] w29 41
B 494 F7iRlole Z|AolH o] FR wr
uiEA|Elo| A 2E} vk 5o 1A ARE AHgT
Lo dlojAe] wAn|AYZo| 23 th2y] o] 1)
Hlol 4o} THat MEA oA ZET vl pi
SEEAISH nd WHEALS R WA prnddTtele.s
elH S| sto] dlo] A4S W7 Zol
of. 283} u49 ool e Sof pPo Rt ng
fpo 2 A5HE B2 ShH pY ol
71 o] S/ nd Kol 2751

ot} EAROIA7 SEAoI, of Az
AL T AT O Wl A S 2o Ee
p-nrtoleSe] EE: AFE 27 A P A
A7t A Z7hstol WAEEsL BREG, T W) %
A3 gl doju pRt nylel Mo Rty
dolpalo] MARITE Aol A] S s

il

Ao dsprol 37|7F = mn FEo|w, P Fo| A
3 A0 R S| sk HHAo] ofY i A M

£ ZA =4 st U7l agol Sk
A o] A= ND(YAG). 8], frejolH, 7| A o] A=
He—Ne. Ar. Coz, HAH o] = HE(ye)E alcohol=

¢], Wk Flo]A+= GaAs, Inp. InAs EF75EH, 35
= 9] o] wE EFE ALA FlofA], 7HAFA ¢
o] A, HelHgolA] LFF YA TFoll e ERFE

£ 99 oA, 47] 3% oI, 315t B ol
o2 BRw gt

3. 201X &8
nm dlol4E olgahy 1402 tdstel Fhgatn
T
foLA 7139l Aes), SRBARE 328 et 6
L 50] o] glek. Ed, B3k mope] HEL lAs}
A et & slom, 294 2854 B5ol gl Aol
7ol st dolA W BAle) Ere] 25, A
7 Zyo] 2wt 345 Lapt 2W oA 4599 5
Aol Furgozm Eao] AAEl] 71go] ofojith
g dol 4t AR W 7HEg o] B4l wet o)t

A BEAG | HolA o g& AT ol EH 1

1=

Sfeka ), YAG #o1A 5 2% dlolA 7t ATt
olg HolAe A= Hdt, 9 F71, &4, A=,

Q) 2] 7hgef 2 o[ Eo, A 13§
551 9l 53] cololEE A o) st
e Az 71l Al

L ojstiol o] $8% S5k 9
Eg'% Hak 2~ 91T ‘—4 U]—Ul—o" P {

T o f om
Rﬁ\irﬂ
oo Lo
2 F N
rE

H
e
(I pu
ry
_i_
o

ool ARe W 4 glold e
oL} Bhetol olg SIAFBE & omiy HolAn
He EARROZA A2 4 QU HYT E ol
AR a8 ATk ApElo] 9] Sl 4171 golut

FUS AAT 5 AUk Z, YO8 FHEE A sk
of7]oll ol 4 AL Bato] Gholut FoF FHTS B
3 e ol
Je)m, Aol 4BAle HakElAl Fof AbgElm
olzzu}o] v|to] Fuhsrk Souk wolA] vl v
Bojeto] Gl A7|sfolt, 1 uj e o]
S 2 violrsstel e W, 4 W za
B dole Fo) ARE FAo] 45T 4
Falg) oF 4.7x1014K8) AF-ve ol A A
3} EagE Aol BAIL Flthd § #ol| 109 314 A
©7k 7Rsste 20015e] FAlo] B35S & 4 Urks A4
Ato] Uk @A) 714 SEoBL olgE B AM
AL B7PsSATE At AL ol T AHgaks
FAlo] ANEE AL Hlwd 7phe Aehe] Uoleka A

ZrE e A e, 1995; 23S 1999).

;:O

o Z
FE = rlr
do ofr Hr &

;0 rlr

4. X[} 7|5 0lM 2O X O

A7)l A Aesh= 'S 2= soldering, glueing,
4 5o] 3leH, soldering®] A O= A 1}7|FARE0]
e Aol worn &9 didEs ZolA ¢l
kapilar effectol] 2Jaf tid=Atola7tol &8 o7
2 g Aol A g, WEAol Sl A8 o] Bas }U:]
Holl o3k HY q7H8 a50]
Zaskal ol 7&ol His] ehd/gde] Hojxlth EF
separated}? |7} ofHth= o] B o= i Hrt

AHo g 22 712 glueing A Fola 4
ARERre] W WEe glen wEA FIe 4 3

O
separated}’ |7} 4199 5% Sl ARl 28] 7}

=] 5t B
, 724 A3 3 cleaning, %

H30H A1z 2008 135



precious alloy / titanium welded

8 5,

palladium —based-alloy

Welding area Co Cr Mo — alloy

a2 6, 01534210 ZEHE

5ot O = space”t Wolof ah 3shA A 2wy
| %J A solderingXth HgAJo] ol oh(x| 2
BPAFA, 1994 =4:212] 7188}, 2006).

AL djd o s dAdjAQl 7isoltt, dofl ot ¥y
o] A9 glom MAATHE 4511 solder”t EH 3]
st oFar F7pA]1 mdlo] " glrh =A<l ¢t
370l Holukar Azto] Aoke]al 27F4R1 cleaningt

A EEQ shH o) 2R 27k ¢l o 7lalr}

T T L/V\——-

(]

l-lI

)
ANE
[e]

Apgol olele He e Aslo] ool n Agat

H
B
o] F1etE7E H a8 separatest” |7t 4] gk, ¢

136 ot &xjab 7|2 oty xj

fittingS &7] ¢J3) o]Z& =4lo] Wasli =
o] o] 7153k AL ofUth E3] o] 247t

=
Y Z‘E/Bl-__i 73_1,]—__ Az] BaF AHLer 9]

It

o
EZi rlﬂ

r o m%' ol &
i
=

By

P
[
o
Ut
—
N
£
(o]
2
HE
J; r
I
>
L
)
rlr
A\
[
ot
I
=2
>
fr

4 ox BT
o =
e e
o j;:tTi M
=) 2
iﬂi gl

N
2
e 1o
OE [-'II.
N >~
o
£
lo To
> Y
i)
rh rir
2
i o
.
oS

ol

T E
focus 0.8mm, power 0.6kW, pulsedurance 7.5ms& 55
e JRoAAE sandblastedHo] A Mgl {2
Shehe A& o 4 ek

surface sandblasted surface polished

parameter: focus 0,8 mm, power 0,6 kW, pulsedurance 7,5 ms

T 7. 201K Sat HEARA|

(& 1) Parameter?| 421 €M=Y

Warme— Schmelz-
Metall Abserption leithhigkeit temperatur
W/cm C T
Gold 0.038 297 1063
Silver 0.08 4.29 961
Platin 0.27 0.72 1769
Palladium 0.26 0.72 1552
Titan 0.40 0.17 1668
Chrom 0.40 0.67 1875
Kobalt 0.32 0.7 1495
Molybdan 0.40 1.42 2610
Nickel 0.32 0.92 1453

(E D& ZH2] thE parameterd] T4 A=A
= HojEoh Z7] o Faoll tigh glolA 9] gk A
wal7] 98l silver?} titaniume B2 & & Atk
Silver= 44 545 Fol 7M 32 a5 7HAH,

7HE =2 EAEAS 7HAAL Stk Silverel Bl a4

L



A BEAG | HolA o g& AT ol EH 1

titanium®] parameter+ 53| Th2c}, oA H0]
titanium< 7HY & S 7P B QA=AAS 7
A3 Qlek, 1 AFZ titanium®] $-8-L=7F B AT
titanium< YGs}7] YsAl= silverhEe] #o]#] oy
A7 BaskA| = Ut 8525 glo|A oy Ao ojF
FFE 7NAA e,

flo]A Ao §FE = Q4+ equipmentspecific

parameters 2+ focus, power, pulse durance %} 1. fixation

individual parameters =+= slope of the object to
the, laserbeam condition of the surface”} @lo]4 <4

Yol AMHOE G T 2k ol

2. Welding without additional—material

7 24o] oj8E adk (1Y S ollAAY APTH
ol A dojip 4228 A= Aol FEHoT 28
|

of A EAIE "IN = =

3. Welding with additional—material in several leaves

13 10. Bridge2| WeldingZA

Holdh AYES 9] Jail WS Has 4 9)
Qe A A2 ahelof Gk T ol G At A

g o, ZhedlRE 7P /48 At 2
ESE 9] A, dagert J2 wireS AHEoF

gt

H30H M1z 2008 137



lingual bar®] WA= (IH 1DAEE AAH
v A3 22 YE]olrhwired] ZHME AR

oju]

Tt &

32! 1. Lingual Bar2| Weldingz=Al

O3 12, SHIEE Wire AF2H

ZalioF . wireh A9 tidEe A= (1Y

12748 oF 45' 7} HAsi] U 20 wireol x| Hol

A

gkzojo} ghc} & #|o|#] Hlo| wireQ] BH Lo

gro] Ao} g,

¥ T
L o ol A [ G Ly

'

138

0% 50% overlapping 100:1 75% overlapping 100:1

12! 13, overlaping®l M2 YHXH

CHoE Xjat 7|5 Shof x|

XJ‘&]—Eoﬂ Er'_xﬂ(ﬂo] EH/\]‘%Q] 7(]7:]_94 JIIHUEJE_‘
= 971 M= 7 F2e] FAA ol sEe] Hof
of itk AMdFE 7} o] FofRinhd F2 A olzt &
It ol2fet ol W&l HitjEs & Afol= 49 =
Aol witjHy} Aol saofAoF qht}. Eot 24
TG I mgollA WS e WAIE] 9
M A 240l AA == 2-sfof gy (¥ 13)

112l 14. CoCr—alloy@| crackzA

Carbon/g-o] S--geol weh &4 WAool dojdeh,
Laser—point®] &7l carbono] AAE =N u}A 9]
/ol woreh, 2 ER carbon®Fol ¥ e
ARESHCH 0,25%1] 9 carbon$haFo] w3 w2 A
wireE ARESHC} (50-300ppm™|Th (1% 14)

glo]A Ag o] A-8R9= Co Cr—frameworke] 23

2 A4 (Combi-technic)@} telescop—crown]
frictiono]t fittingS FJAIZ 4= k. Attachment,
implant+2& 59 949, ﬂ?} I A
contactpoint2483} crownd] A¥ 52 U = e
Bridge?] fittinge £4& 4= qltt. Crown?] margine
At = o WAL bracket, wire 59 ¥4,

Partial frame—work®] <~2|(retention/clasps/ sublingual

bars/transversal frame—works), Ceramic¥} resin‘-
A9 solderinge WAl, composite—veneering
material2 AMEEH 79 retentionS F74A17]7] Y3l
A o] 7Fs3ltt (Herapuls scrip ,2001; #]h] =gt
EARSHA A3, 2006)

2|27 )-Fo A Hebels WH S 2= soldering, glueing,



4

9 50l 3leH soldering®] A= 2]1}7|-FARE0]
HE Ado] weon & ddEs HolA ¢4
kapilar effectol] 2Jsf td=Atols7tol &8 S0l
= QA o] Agt h/dol Sl A8 o] HashH
Aoj oJgt My  HA H3F T cleaning, F7M- S459]
Zasta ol 7]wof Hls| eHgAdo] Hojxlth, E7H
separated}?]7} ol th= o] B o= tiF Hrf.
oA os Q2 71ed
ARGl wE HMES
separatedt?| 7} 415
SOt S ® space7t WoloF shH aFehA A2
ol 8 A} solderingtt} ¢Hg/Jo] Hojzlt, ofz
HzhElAY FolA FoiXl Aol 7 ARt Rl
Zhotof gttt 11 WS 2= 7MY Savt 72 AAAIA
Stk glo]A A
gt SRS G71ARYe] ek o] H=H o] Adewojok
. A 71AA
549 SHollA F2E YA FRET FHolur| o]
o}, Avzt 37141 v Aol A7k Fart qlek 1y

| glueing> QFY & o]l E&
gom w=A g 4 9

34 F70 Aol Agol 7t

|

z}s}ﬂ LH‘:U\]H 717_-]];@ o]-;g]/\é % ]

B N .

aEd @S AR B YRS 9 4 glon
£ 3 7H g B0k 7)2e Aol dold Age
mAje] @gol A2l glo] £71H0 R Ut Rgjolut
A2 1Fstol G4o| o|FolAnE mAjoli= A9 A
ol 714 ghetk. 3 o|F 4] g0l BAo] 713}
UL FUsA 29T 4 ek 123 o)t
Wk g4l0] FRsahe, Wek dlzel o8 dolx B
of g 249 57 W0.2~2.0m)olA
it WS $7H02 24 20e
majske] Haol A2 gl

Y3 S5 Bste] 3] Zhsdint. 71 Fad
dolA A B %xﬂ@% Kol Holukin Lel3ol
7¥71e] thE FFEE 7he] AT}
o] 7Hstu, Bol W Rl Aol F1ssteelS
S Aol Alet o] AYbs), A& Ao 7
3 T9E 7H B FPsstek ok maAelA 9
ol ZHsaha AR YAl a8 g, &
Uy mok e WAy, o5 oo R Hus U

O

ofN
315

Hm AN oo X o rlr
i)
o]

A BEAG o] HolA o8&

2 915 ol g 1%

d

7Fsstt). old o274 oldES duEr &l 1l
I AU 8Ee AR Theae] FlolA e
ol A g HZole dolA Fiel R
e E%ﬁhjﬂl% o dubAel 84 % IA e
A ol HEE g7k e] At

1

gngd

A9, A, ndeoug4. dBEH
245, 1999,

AR S AT, HAA7| S AGSHAL
310-312, 2006.

A}, 52—

ARE. 7r AR vEwe) RARY A7 BEUA
&4, 1995,
AL, SFAREOLETHAL, 1997,

0EE A LN e Fae A 4

WEAL 1996,
o|¥7] 9|, A|FH A 7]FsIALA, Wi”ﬂ%, 1994,
£AX Laseryd& A %‘_ I, 23-56, 1993,

L BEAdE dva,

e
¢

N
=
ol
o
1o
iz
1
N
—LJ
—14

2000.

AAYZHE 4botel g A9 AHY=HE 75
3}, 483-493, 2006,

Thorstensen B. Laser welding of Aluminum.
Industrial Laser Annual Handbook, 1989,
Steen WM. Laser Material Processing. Springer—

VERIag, 1991.

Moon DW, Netzbower EA. Laser Beam of
Aluminum Alloy 5456, Welding Journal, 62(2),
03—59, 1983.

Port DA, Easterling DE. Phase Transformation in
Materials(2nd Edition). Chapman & Hall,
London.

Herapuls scrip. Text for referring to laser welding.
2001,

H30H M1z 2008 139





