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TOMTAT

Trong cong ngé tao hinh ting tia laser, cac thand £éng ngk anh hrong tyc tiép dén
chit lugng gin prﬁm Bai bao nghiénus sr anh hrong aia cong séit ngwdn laserdén d6 dong
déu chiéu day chi tiét thanh nong. Sr dung phrong phap phn tir hitu han Mo pfong trong
nhiét do chi tiét thanh nong, Kt qua cho thy néu o dinh cong skt laser trong sit qua trinh
tao hinh thi nhit 46 viing néng chy <5 ting theo chiu cao 40 hinh, dad6 l1am ting chéu diy
thanh nang theodd cao. Mwn duy tri s 6n dinh nhit d6 caa ving ndng cly & mot gia ti nhat
dinh dé dam bao ar dong déu vé chicu diy thanh nong thi phai diéu chinh cong skt laser gim
dan theo chiu cao 20 hinh. Thric nghiém do nhiét 6 viing néng chy trong qué trinhab hinh
cho Kt qua phu lop i két qua md phong, dong thyi xac dinh duoc quy It diéu chinh cong
SUit nguwon laser thedd cao to hinhda nang caduoc do ddng déu vé chiéu day chi tiét thanh
mong.

Tir khoa cdng ngh tao hinh king tia laser, viing ndng &y treong nhit do, thanh neng.

1. GIOI THI EU

Co6ng nglt ché tao sin phim sr dung phrong phap thiéu & truc tiép bot kim loai bing tia
laser (Laser Direct Metal Forming, LDMF) lajtrtrong nhitng céng ngh tao hinh gén phim
kim loai hién dai hién nay. Cong nghnay kit dau phat trén tir nhirng rim 90 thé ky XX, la sr
tich hyp dia cong ngh laser, cong nghdiéu khién & (CNC), céng ngh may tinh, cong ngh
vat ligu... sr dung ngwn ring luong laser thiéu d bot kim loai tao hinh én prﬁm theo nguyén
li tao hlnh trng 16p vat liéu (layer by layer) ma khéngie sr dung c&c dng ax cit ciing nhr cac
loai d6 ga phirc tap. Cong ngh nay saui6 dwoc phat trén rit nhanh,dugc tng ding oNng rai
trong cacinh wc hang khéng wtru, céng nghip 6 t6, tau thy, quan g va y hoc [1]. Uu diém
vuot troi cia cong ngh LDMF [ khi tao hinh én prim khéng phi quan tamién do cing aia
vat ligu; haat dong trén nguyén litlsdung chum tia laseramg rong caodé lam néng chy bot
kim loai theo trng don vi thé tich nio. Sau khi chum tia laser di chirysang vtri khac thi ving
kim loai néng chiy duoc két tinh wsi téc dd ngwi cuc nhanh, qué trinh nayég tuc chodén khi
hinh thanh xong 6t 16p vat li¢u. Saudd, qué trinhiugc lap lai dé tao hinh bp tiép theo tréndp
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vat liéu vira duoc tao hinh va Kt thic khi hoan thankvp cui cung dia sin pham [2].

Co6ng sét ngwdn laser la mt trong ntiing tham 8 quan tong én didu khién trong qua
trinh o hinh. Nghién gu quy It anh hréng aia cong shit laserdén chit luong sin prim co y
ngHa rt quan tong. Cong sit ngwn laseranh hrong trc tiép dén nhigt o ving néng chy
khi tao hinh, dod6 anh hrong dén kich thréc caa I6p tao hinh [3]. Lam th naodé tim ra quy
luat anh hrong aia céng séit nguwdn laserdén do chinh xac ¥ kich throc 16p tao hinh, nang cao
chit lugng sin pham 1a ndt yéu éu cp thiét va cé y ngla thre tién. Xuit phat fr nhitng kho
khin gip phai trong qué trinhdo hinh, tén hanh md pbng $ truong nhit do thanh ndng dé
tim quy Iuit anh hrong aia cong shit nguwn laserdén nhigt d6 vang néng chy, tr d6 dinh
huéng thrc nghém do nhigt d6 thuc & viing néng chy va sr anh hrong aia nodén do dong déu
vé chiéu diy thanh ndng, tén hanhdiéu chinh céng séit nguwn laserdé nang caald déng déu
chiéu diy thanh néng.

2. MO PHONG SO TRUONG NHIET PQ CHI TI ET TRONG CONG NGHE LDMF

Sir dung pHin mém phan tich pim tir hitu han ANSYS xay d@ng md hinh ba chi trong
nhiét do tirc thoi cua ket cau thanh ndng trong céng nghthiéu It truc tiép bot kim loai dé tao
hinh @n pham.

2.1. M6 hinh phan tir hitu han

Trong qua trinhab hinh én pkim, mwn xacdinh chinh xac quy ki thayddi nhiét do theo
thoi gian Kt ciu thanh nang, phii thiét [ap md hinh tinh toan dng Wi qua trinh 40 hinh thrc
té. Pé thyc hign qua trinh naydé tai ¢4 sr dung K thuat phan tich caoap “sinh tr phan tir”
(Birth and Death Element) trong #mém ANSYS [4]. Hinh 1 th hién nguyén |i aa K thuat
“sinh tir phan t” md phong trrong nhit 6 trong qua trinh hinh thantétciu thanh ning. Pau
tién, khi chum tia laser ol hait dong thi fit ca cac pln tir tao hinhdéu bi “giét chét”, khi
chum tia laser quétén cac v tri c6 phin tir bi “giét chét” thi cac plan tir nay € duoc kich hat.
Do d6, théng qua kthuat “sinh tr phn tir” trong pHin mém ANSYS cé tié xay drng duoc mo
hinh tinh to&n trong nhit do caa chi tét thanh néng gibng nhr qua trinh 4o hinh thrc .

Déi vi mo hinh ba chiu cia Kt ciu thanh ning, dé c6 the xac dinh chinh xac quy ki
phan 1 truong nhit d6 caa chi tét, yéu du kich & chia réi phan tir phai tuong déi nho dé dat
dugc do chinh xac tinh toan. Nimg dé tranh hén tugng chia réi qua nib, dan dén thoi gian
tinh toan qué dai, khi chiadi phan tir hitu han, trong ving # li¢u tao hinh clon phrong phap
chia éi rat nhd, cac viing khac trong mé hinhechphrong phap chiausi tuong déi tho, sr
dung pHin tir nhiét sau nat tam tét diém SOLID70 nhr thé hién trong Hinh 2. Vit liéu rén la
hop kim chu nhigt DZ125L caing im, kich thréc 50x20x5 mm, & liéu tao hinh ding 1a hop
kim chiu nhiét DZ125L cing Ht. Thanh phn va caadic tinh nhét vat i caa vt liéu thé hién
trong Bing 1, Bing 2 [5]; kich thrgc thanh ndng 1a 20x0,5%4 mm, &t ciu c6 20 ép, chiéu day
mbi [6p 14 0,2 mm. Thamdscong ngk thé hién trong Bing 3.
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Hinh 2.M6 hinh phn tir hiru han.

Bang 1.Thanh pln vat liéu hop kim chiu nhist DZ125L (%).

C Cr Co Mo W Al Ti Ta B Ni
009 | 970 | 964| 218/ 7,14 490 312 3,78 0,015 Gaghb
Bang 2.Dac tinh nhét vat Ii caa hyp kim chu nhigt DZ125L.
o f A e Hé s truyén Nhiét dung o
Nhie;t do Hé s ?|an (1] Matr:ao nhiét riéng ;lg'sg
o o 1SONn
c e kg/ Wie IkgC
20 1,48<10° 8230 8 350 0,33
200 1,52x10° 8230 9,67 385 0,33
400 1,56x10° 8230 13,44 456 0,33
600 1,62x10° 8230 16,79 498 0,33
800 1,69%10° 8230 19,63 506 0,34
1000 1,75<10° 8230 19,43 473 0,35
1100 1,80x10° 8230 19,00 443 0,35

Bang 3.Tham $ cdng ngh.

Cong st laser Téc do quét Téc do cap bot Ban klg;:rhum tia
(W) (mm/s) (g/phat) (mm)
230 10 6,5 05

2.2. M6 hinh ngibn nhiét va diéu kién bién cho trong nhiét d
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2.2.1. Céc gi thiét

- Tbc do tao hinh vadc do quét @a chum tia laser §hg nhau;

- Nhiét d6 méi treong (nhit do trong phong thi nghim) la 206C;

- Piéu kién bién Ia trugn nhigt di luu va hirc xa nhigt;

- Nhiét do cia viing néng cly 1a nhiét do do ning rgng ngn laser sinh ra.

2.2.2. Plrong trinhdiéu khién

Dic diém aia cong ngh thiéu Kt tryc tiép bot kim loai bing tia laser ladc do gia nhit
lam ndng chy bot kim loai rat nhanh, sau khi chum tia laser di cbuyi thi vung kim Iai néng
chay ciing duoc lam ngwi va két tinh voi toc dgf) cuc nhanhdiéu do6 lam cho nhit do cua chi tét
va cacdac tinh nhét vat li cua vat liéu thaydoi véi toc do rat nhanh. Dado truyen nhiét trong
cong nglk LDMF thudc loai truyén nhit tic thoi phi tuyen tinh. Plrong trinh can #ng ning
lugng nhr sau [6]:

oT 0 oT 0 oT 0 oT

—=Q+—(K,—)+—(K,—/)+—(K,— 1
'Ocat Q ax( xc?x) ay( yay) 62( Zaz) )
trongdo:

Ky, Ky, K, - ¢ $5 truyén nhigt theo cac tiong x,y,z / W-(m-K;

Q - hiéu suit sinh nhét trong ndt don vj thé tich / W-n;

p - mat do vat liéu / kg-m®

C - nhiét dung riéng 6a \at liéu / J-kg-K:;

t - thoi gian / s.

2.2.3.Piéu kién bién

- Diéu kién bién baniau aia k¢ théng:
T(X Yzt =T, (2
trongdo:
To- nhiétdo bandau la 20C.
- biéu kién biéndéi luu:
dq =h(T, = T) (3)
trongdé: ]
h — k¢ s d6i luu / W.ni”. C*%;
Ts— nhét do tac thoi / C;
To — nhit d6 moi treong xung quanh.
- biéu kién bién hirc xa:
qr = 80(T54 _T04) (4)
trongdo:
& - cOng sat bic xa /W-ni?-sf';
o - hé s Stephen Boltzmann / (5.6 7x1pwV-m?. K™,
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2.3. Két qua tinh toan va phan tich

Hinh 3 tté hién truong nhit do thanh néng ki cac thi diém khac nhau. Hinh 3(a) 1a hinh
anh tnrong nhit do tai thoi diém khi két thac bp thir nhat (thoi gian o Hinh 1 bp 1a 2s, dng
1sdé nangdau quét laser 1énphg thyi gian &o hinh 1 &p 1a 3s), trén hinh cé &hhdy trang thai
cua treong nhit do 1a trang thai ‘@ong”, tic 1a nhét do thayddi theo s di chuyén cia chum tia
laser. Hinh 3(b) thhién treong nhit d6 tai thoi diém tao hinh ¥ &p thr 10, trén hinh cho dy
nhiét ¢ ving nong chy rat cao, kh@ng 2200 °C @#n hon nhiét do néng cly cia vt ligu
1450 °C). Hinh 3(c) thhién truong nhiét do & thoi diém két thac bp thr 20, 1Gc nay nhiit do
ctiia thanh ming d4 ting 1&n 2700 °C va ndii do tim nén ding d4 ting 1éndang K.

(@) Két thuc bp 1

41,548 522,616 1004 1485 1066 17,714 661,378 1245 1829 12

22082 763.15 1244 15 2206 39,546 953,21 1597 21 204
(b) Giita l6p thir 10 (c)Két thic bp 20
Hinh 3.Sy thayddi nhiét do thanh néng tai cac thi diém khac nhau.

o B
& 8

-~ 9
O 2400 <

< § o0

& 2200 § 85
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2 1800 g 75
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8 1600 g7

S 1400 46
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7z = 55

1000 55

0 5 " 10 15 20 0 5 10 15 20
S6 16p tao hinh S6 16p tao hinh

Hinh 4.Sy thayddi nhiét do viing néng chy theo  Hinh 5 Sy thay cong sit ngun laser theo&Iop
s0 16p tao hinh. tao hinh khi gir nguyén nhit d6 vung néng chy.
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Hinh 4 ti¢ hi¢n sy thaydoi nhiét do tir I6p thr nhat dén lop thi hai muoi khi giit nguyén
cong sdt ngwn lasers gia ti 230 W, Kt qua cho thiy nhiét ¢ vang néng chy tang din theo
so 16p tao hinh, tr l6p 1dén I6p thar 5 nhigt d¢ ting nhanh, sadé mrc d6 tang nho dan va cé xu
hudng 6n dinh. D6 1a do khi néi bat diu tao hinh, nhét do tim rén thip (bing nhit d6 moi
truong 20 °C), bc do truyén nhigt cia viing néng cly xudéng tim nén rit cao, daié ma nhit do
vung ndng chy ¢ l6p dau tién thip (1400 °C). Khi 4o hinh cacdp tiép theo, ving nong dy
truyén nhigt tryc tiép xudng op vira msi tao hinh xong (c6 nkt d6 cao kon nhigt d6 tAm rén),
dod6 ma nhit do viing ndng chy & cac bp tiép theo cang ngay canang theodd cao ko hinh.
DPén mot sd 16p nht dinh gr tich liy nhiét 46 & cac bp phia ar6i dat dén mot gia ti nhat dinh,
do d6 nhiét ¢ ving néng chy ¢ cac bp tiép theo dn dat dén trang thaion dinh, khéng ing
dugc nira. Mot nghién &u chi ra fing kich thréc viing néng chy phu thubc vao nhét 6 vang
néng chiy [7], dodé trong qué trinhab hinh én phai gitt cho nhét d6 viing néng chy [udn én
dinh & mot khaang gia ti nhat dinh dé dam bao chit lvgng sin phim tao hinh. Dra vao quy lat
thayddi nhiét d6 viing ndng cliy theo chéu cao chi #t madiéu chinh céng sét ngun laser sao
cho nhét do viing néng chy ¢ cac bp ludnon dinh ¢ mot gia ti nhat dinh. Hinh 5 th hién quy
luat thay doi cong sidt nguwn laser khi gk nguyén nhit do vung ndng cly ¢ gia ti 1650 °C.
Tir Hinh 5 c6 th thdy, khi tao hinh bp dau tién gir cong sat ngLf)n lasers mot gia ti nhat dinh,
saudd giam din cdng sét laserd cac bp tiép theo,dén mot sb 16p nhit dinh git cong sat
nguon lasers trang thaion dinh. C6 nix thé moi dam bao dwoc nhiét d6 ving néng chy & cac
|6p ludndn dinh.

3. THIi NGHI EM
3.1. Phrong phap thi nghiém
~ Thiét bi thi nghBm nhr thé hién trén hinh 6, baodgn: ngubn phat chum tia laser Nd:YAG,
s6 hiéu JK1002SM-Anh, céng atl kW; tiéu ¢ 160 mm.duong kinh i tu chum laser 0,5 mm;

may dp hot kim loai so higu DSPF-2;dau phun ép bot; h¢ thong diéu khien CNC 3 tuc; hg
thong ap khi tio Argon va nét so thiét bi trg gidp khac.

- Chises tia laser
m— :._—_-_-_-_—% Miy do bim
" legeg oxi

Budag lim vige »

[ | =
] [ A
—'Ak\;} i
exel >

System ] L

Miy cip bjt

Tim nén

Baa lim vige

(a) So' do nguyen li _(b)Thiét bj thi nghém
Hinh 6.So d6 nguyén Ii va thét bi thi nghém.

Vit liéu thi nghém: tim nén sir dung laai hop kim chiu nhigt DZ125L cing tim, kich thrgc
70x20x5 mm; §t liéu tao hinh & dung hyp kim chu nhiét DZ125L cing bot, thanh phn hoa
hoc vat lidu hop kim chiu nhiét DZ125L nhr Bang 2 ti¢ hién, chi tét thanh néng kich thréc
50x0,5x10 mm (1005p). Tham & cong ngk so by nhr Bang 3 tré hién.

498



Anh hwdéng cda cong sudt ngudn laser dén dé déng déu chiéu day chi tiét thanh méng ché tao ...

Dau tién wo hinh chi tét thanh ndng wi diéu kién cong sét ngwn laser khongldi la
230 W, trong qué trintaé hinh s dung thiét bi do nhiét d6 hdng ngai (SC7000 - hang FLIR —
Thuy dién) dé do nhiét d6 viing néng chy trong qué trinhab hinh, xaaiinh quy It thay doi
nhiét dé viing néng chy theo $ 16p tao hinh, & d6 do nhr Hinh 7 ti¢ hién. Saud6 cit chi tiét
thanh cac du nh dé do sr thayddi vé chiéu dy chi tiét theodo cao.

Sau khi xaatinh quy Iuit anh hrong aia cdng sét nguwdn laserdén sy thaydéi chiéu day
chi tiét tién hanh thi ngléim v6i diéu kién cong sét laser thayddi theo chéu cao 40 hinh, kém
trado dongdéu vé chiéu diy chi tiét theo chéu cao thanh wng.

Tam nén

(a)May do nhiét 6 SC7000 ‘ (b)So @6 do
Hinh 7.So @6 do nhiét o ving ndng chy.

3.2. Két qua thi nghiém va phan tich

~ Hinh 8tk hién chi tét thanh nong o hinh khi khong thayiéi cong sit laser trong
swt qua trinh 40 hinh, Hinh 8(a) thhién hinh dang it bén thanh wng, Hinh 8(b) th hién
hinh dang riit cat ngang thanh 6ng theo plrong vuéng goc & phuong quét chum laser.

b = = v TS Papairg, o b 1 3
|

(a) Chi tiét thanh nong (b) Mt cit ngang vuéng goc
huéng quét

Hinh 8.Chi tiét thanh nong o hinh khi khéng thagéi cong sit laser.
St dung thét bi do nhiét hdng ngai dé do nhigt d6 ving néng chy trong 50 ép dau tién,

sy thayddi nhiét do viing néng chy nhe Hinh 9(a) ti hién, Hinh 9(b) th hién ar thay doi vé
chiéu diy thanh nong theo chiu cao #o hinh.
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(a) Su thayddi nhiét do viing néng chy (b) Su thayddi chiéu diy theo chéu cao
Hinh 9.Sy thaydéi nhiét d6 viing néng chy va chéu diy thanh nong khi khéng thaytoi cong st laser.

Tir Hinh 9(a) c6 th thay, tir khi bat dau dén khaing thdi gian 300 s (ic la khaing l6p thir
30) nhiét ¢6 viing néng chy c6 xu hrong ting tir khaang 1400 °Gdén khaing 1800 °C, sadd
nhiét d6 viing néng chy daodong ¢ biéndo rit nho, cé thé néi 146 trang thai ‘6n dinh”, didu
kién truyén nhiét ciing dat dén trang thai ‘6n dinh”, dodé ma nhét 6 viing néng cy 6n dinh ¢
viing khang 1800 °C. Mt khac trén Hinh 9(b) co &hthiy do rong thanh mang tir 16p thir nhat
dén 16p thir 40 &ing din tir 0,51 mmdén khaing 0,7 mm, sad6 chiu diy 6n dinh haic ting rt
chim. So séanh hai4ng thai ng nhit d6 viing néng chy va tmang thai ing chéu diy thanh
mong phu kyp véi nhau.

Khi tao hinh trongileu kién cong sét laser khéng tha;iol trong st qua trinh thi nkdt do
viing néng chy tang din, khidé xay ra hin twong src cing ke mat nho hon trong hrc, din dén
vat ligu nong chiy tran sang hai bénuéc khi két tinh 1am ting do rong ving néng cly, dodé
d6 day thanh néng ting theo chiu cao @éa thanh mng, anh hrong nghiém tsng dén d6 chinh
xac kich tlréc thanh ning. Bé biao dam ar dong déu V& chiéu diy thanh nong trén sit chicu
cao thi it busc phai diéu khién cong sét nguon laser lop i dé dam bao ar 6n dinh V& nhigt do
viing néng chy trong st qua trinh 4o hinh.

Dya trén Kt qua thuc nghém cho thy, dbi véi vat lieu hop kim chu nhiét DZ125L, khi
nhiét d6 ving rong chiy on dinh ¢ khaing 1650 °C thitam bao 6t d6 dong nit vé hinh dang,
kich thréc ving néng chy [8]. Do d6, cac thi ngléim thiét dat muc tiéudiéu khién cong sét
ngwn laserdé ludn ludn duy tri nkit d6 ving néng chy ¢ khoang 1650 °C, tim ra fi quan &
giita cong sfit ngwn laser va ckiu cao thanh wng ($ 16p tao hinh). Ora vao tin hu do duoc
cua thét bi do nhiét hdng ngai lam o s diéu chinh cdng st ngwn laserdam bio nhigt do
ving néng chy luén én dinh & khoang nhit do trén. Mi quan & giita cong sét ngun laser
véi sd 16p tao hinhduoc xécdinh theo cong tirc 5.

P=Ra (5)
trongdo:
P, — cong st nguwon laser & dung & 1op thir i ( 2< i< 40)/ W;
P, — cong skt ngwn laserd |6p dau tién/ W;

— h¢ s thaydoi nguon laser theo&lop i, (0,8< a; < 1, khi $ 16p i thaydoi tir 1.dén 40
thi h¢ s o giam dan tr 1 dén 0,8. Saui6 giit nguyén khido hinh cacdp tiep theo).
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Hinh 10 tié hién mbi quan 1§ giita cong séit ngudn laser i s6 16p tao hinhdé duy tri nhét

d6 vung néng chy ¢ khoang 1650 °C.
250
240

N
w
o

220
210
200
190
180
170
160
150

Cong suit ngudn laser (W)

0 20 40 60 80 100
S6 16p tao hinh

Hinh 10.Su thayddi cong sit laser theo cli cao thanh @ngdé dam bao sr 6n dinh nhit d6 ving
néng chiy.

Tién hanh thi ngléim tao hinh thanh @ing khi thét dit cong sdt laser thayddi theo quy
luat trén, Kt qua dat dugc chi tiét thanh néng nhr Hinh 11 tk hién. Trong qué trinhab hinh s
dung thét bi do nhiét hdng ngai dé do nhiét do viing néng chy, két qua thé hién nhr Hinh
12(a), tr hinh c6 tk thiy nhiét d6 ving nong chy ludn én dinh & nhiét d6 khoang 1650°C. S
dung kinh hén vi dién tir quan sat hininh mit cit ngang thanh gng theo plrong vudng goc
v6i phuong quét laser, & qua nhe Hinh 12(b) tié hién. Tir Hinh 12(b) c6 th thiy chiéu day
thanh néng trong déi dong déu trén toan ckiu cao,6n dinh ¢ gia ti khaang 0,56 mm. Dald,
sir dung phrong phap thaytéi cong sit nguwdn laser theo quy At hop li ¢ thé giai quyét duoc
van d& khéngdong déu vé chiéu diy thanh néng trong qua trinhab hinh, nang caduoc chit
lwong sin ptam.

(a) Chi tiét thanh nong (b) M3t cit ngang

Hinh 11.Chi tiét thanh néng o hinh trongtiéu kién thayddi cong sit laser theo cléiu cao.
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(@) Su thayddi nhiét do viing néng chy (b) Sy thaydoi chiéu day theo chéu cao
Hinh 12.Sy thaydoi nhiét do vang nong clly va cheu day thanh néng khi thaydoi cong
suat laser theo cliu cao.

4. KET LUAN

Théng qua md ping $ va thrc nghém do nhiét ¢ ving néng chy chi tiét thanh nong

trong
1)

2)
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st qué trinh 4o hinh trong céng ngh_LDMF cho thy:

Khi giir khnéngdoi cong sit nguon laser trong sbt qua trinh 4o hinh thi nhjt d6 ving
néng chiy ting theodo cao chi tét thanh néng vadat dén trang thaion dinh khi chéu
cao thanh ring dat dén mot gia ti nhit dinh, dodé 1am cho chiu diy thanh néng ding
tang din theo chiu cao.

Khi giam din cong st ngwn laser theo&slop tao hinh theo it quy Iuat hop Ii S8 giir
cho nhét d6 viing néng chy 6n dinh trong sét qua trinh 40 hinh va daié dam bao
dugc do ddng déu Vé chiéu diy thanh nong.
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ABSTRACT

THE EFFECT OF LASER POWER ON THE UNIFORM THICKNE®® THE THIN-WALL
PART FABRICATED BY THE LASER DIRECT METAL FORMING ECHNOLOGY

Doan Tat Khoa, Ho Viet Hai
Military Technical Academy, 236 Hoang Quoc VietLiem Dist., Hanoi, Vietham

"Email: doankhoactm@gmail.com

To discuss the effect of laser power on the uniftiritkness of the thin-wall part fabricated
by the Laser Direct Metal Forming (LDMF), the terrgeterre field distribution was calculated by
numerical simulation. The numerical results showeat the molten pool temperature and
thickness of the thin-wall increases with the layember when keeping laser power. In order to
achieve a steady temperature distribution surrauntlie molten pool, the laser power must be
adjusted for each layer. According to the numerieallts, the thin-wall part was fabricated by
experiments. The experimental results show thatlaser power should be changed with the
layer number if a uniform thickness of the thin-iadrt can be obtained, which is in agreement
with the numerical simulation.

Keywords:laser direct metal forming (LDMF), molten poolnteerature field, thin-wall part.
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