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Toi H&B Electronic, nha son xurt hot riing va rirc ch-ng nhon quic v cac linh kicn ¢é 11 chinh xac cao cho
[=nh vc ¢ Tion, cion 1 cong nghitp, cdng nghmy t1va cac cong ngh— 1t pha khac, thi cht I/ng va hitu qu

chi phi phii ludn ti6i vii nhau. Cong ty do gia inh tiu hanh nay @ quy ti1inh [n san sang I nh v cin 3D trén
kim loi — voi may TruPrint 5000 ca TRUMPF. Chdng t6i c6 yéu cu nt cao v cht [-1ong va hicu qui chi phi cri
v_i cac biiphin nhia cng nhoicdcd ng aiidc phun. 6 la ly do t i sao ching t6i ngay cang tin t 1ing vao s 1k t
h p gi-a iu chonh nhict C1sat vion va thép gia cdng néng 1.2343. Thomas Weinmann, chuyén gia vi s n xut

b i (1 p tii HB Electronic cho biit: Chuang t6i chi i cd thi &p 1ing nhing yéu ¢ u nay vii s tr giup ¢ la TRUMPF&.
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, Vao n-m 1984 H&B Electronic rr1ic thanh Iop voi t cach la cong
/e e ty stn xut linh kitn ¢ 7irn. H&B phét tri-n va s7n xu~t cac phn
to [op rap ko thut chinh xac, hoithong cou noi com va com chi tict
trén dizn tich kho-ng 13.500 m2 t_i .1-a _i_m Deckenpfronn, ria
phia b-c R'ng ~en - danh riéng cho khach hang vi 71 chinh xac
cao nht va omoi kich thiic. Céng ty do choishou quon ly cé
m_c t-ng tr-ng lién t-c trong 30 nom.
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TruPrint 5000 3D d a trén kim lo i cho cac ding ¢ 11Uc
phun

Cac thach th-c

Tri H&B kho ng 340 nhan vién con s n xu t viinha cho céng ngh 1t 1ng héa b ing phi1ing phap ruc
phun. Ngoai ra, hinh th ic bén ngoai ¢ ng r t quan trng. Vid , trongh pcmbincicudniingdo
H&B s n xu ttheorinithang, cdcritiric 1t phiasaum tcas nhatrongsut. Trongtriing

h p nay, d ng c1nay yéu ¢ u nhi-u kénh lam mat tinh x o va sat vi-n 1 nh-a c6 th' gi i phéng nhi t
m t cach co ki im sodt va 1 ng (1 u trong qua trinh s n xurt va ngu i “i nhanh chéng. (i u nay la do lo i
nh-ariics dngtrong ngd ngnaysitrinéntring rcnuiiclamlnh quach m. Thong th i ng,
11 lam mat khi -14c phun: thi @ n nhanh chéngvaring nhith tm ccédth. Tinh rngnht rmb o
chitlingvat criisirdt ng n thii gian chu trinh, gidp gi-m chi pht.

Congty tniicray asidingcacd ngcinay makhoéng céd riu chiinh nhit 1154t vin, nhing 1d nhiu
'nphiirtimtvitinhtrngcasibiricvatil phophm cao. Mic du cac chuyén giad ng ¢t



H&B 1d s d ng cac chi tiit gai cd i u chinh nhi t 1 st vi n trong nhiiu d ing ¢ khac nhau trong mi t
thoi gian dai, nhing hi1khéng hai long vii cac lo-i thép gia hda hin ¢é cho quy trinh L-PBF, (¢ bit la
1.2709.Vado 6, quy tiinhiricrraraladavaos nxu b irrp cho thép giacong néng 1.2343,
lo~i thép ni tiing va ph i birn vii cdc nha chi to d ing ¢ 1 - trén may in 3D nii b,

So v i thép gia hoa 1.2709, thép c1ing lic H11 (1.2343) cd mit st ciom, vido nhovicr bin ching
“nmodn, -1 d nnhit, 11cNngnéng, khinng chou nhirtiva khining “@nh béong. rictinh vt lifu
cuicungcandiiic iiuch nh b ng cach 11phuh phinchocaci ngd ngtrong ch tio khudn.
Tuy nhién, do ham | 1'ng cac-bon cao h in va kh i n-ng han kém hin nén thép nay (1 trayéu c ucao 1
Vi quy trinh L-PBF ri1cs1doing.

"Voicacbiphinirrcsnxutkthip, bncédth:
tict kiom rot nhicu thoi gian in va do 06 @ ng tii t
kim cic chiphiin. “iviimtsol6id ngairiu
tién c a chung téi, kh 1 ning ti t kim chi phiin la
kho'ng 42%."

THOMAS WEINMANN

CHUYEN GIA S N XU TB 11 P T IH&B
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Cac gi i phap

~ay chinh la lac TRUMPF TruPrint 5000 phat huy tac d ng: v i khiiniing gia nhict soibooinhict 11 500°C,
né cho phép gia cong ~ang tin ¢y cac lo-i thép cdng a ¢d chia cacbon nhri 1.2343. TruPrint 5000 lam
néng tm 11N 500°C va gi-mtmiiivach tnonin onhict i nay trong qua trinh [op bri crp. ticu
nay ng n khéng cho v t livu héa n'n gi m xuring d i nhi ti1:ma t i -6 martensite ¢ ng, gion hinh
thanh sau khi b t b niu ch y bri tia laser. Cac may in th 1 ing m i ¢d khoining lam néng tr 1 ¢ 1200°C
la khéng 11 git gradient nhirt 71 theo cach nay. Trong triing hp xou nht, kit quostlamet b
ph-n khéng th s 1d ing viinhiuvitnt.

Thomas Weinmann hai ldng v ph 1'ng phap x ' Iy b isung: “Nh ¢ u trdc bri -1 p — vung néng ch'y
Trctoramot phon, ntu chiy 5 met phon nhicu In céc [op bén drri va xoay ting Ip mt ¢a cac
“11ng laser — chung t6i thu 111 ¢ cou trdc kim loti bt mon ting tnho vii qua trinh néng chiy tiln by
théng th 1 ng (ESR). ) Bi n th 1c a thép cong a .”

Tri_n khai

Sn xut b 7p bt tu khi cdc phring phap son xurt trdon théng thrrng it -on gici hon ¢
chuing. Vi tuy chon Option Preform Basic, H&B ¢6 th— kit h—p cac mu mifm c¢-a ¢ hai quy trinh. Vi do, 16i
cdng ¢ do H&B sin xu t ¢d cac b 1ph in kénh “i-u chonh nhit i khuvicphiadich yth ng ing
|én trén va ¢ ng c6 th "1 11c khoan thong th 1 ng 11 khu v ic nay. Tuy nhién, phin kénh Citu ch nh nhi t
“Ttirp theo phrirrrc son xu t b sung vi khdng th khoan quanh goc.

s nxutléicong a, H&B s id ngtm i 11cs nxu ttheo phiing phap trid n thong th i ng. Khi
“rrclpvaomdyin, tm iivahinhh ccininsiiiiccnchnhbing camera tich h p trong may. N u



[-p nhicu tm 1, mii b phinthom chicd thoirrcainchonhriéng bict. Viclpbitrpriicthic

hirn sau 6. “Viicacbiphiniics nxut b ng phing phap kt h-p theo cach nay, b-n cé thti t
kim rt nhiu thri gian inva do 6 cing ti t kiim c11c chiphiintn vikhiilringiniiic giomicang
k. Thomas Weinmann cho bi t i v_i m t trong nhing 16i cong c 111 u tién ¢ a chdng téi, kh 1n ng
ti t ki -m chi phiinin la kho ng 42 phon tr-m.

Thomas Weinmann va nhém ¢ a 6ng ra xem xét ki l-ng mit i-m quan troing khi |-p trén phoi: vt liu
hoan toan phuh pgirat m i rrrcsnxu tthongthiingvab iph niiiicin. “Chang téi in trén cac

tom 1 lam bing 1.2343 ESU. Ngay c 1d i kinh hi‘in vi, khéng th i nhin thy khoring tring, vit n't ho
b tcith gitingt Vivy, ching téi hoan toan th-ng nhitv:-mrtvtliungay ciodngkthp-
r1ching téi ch1to brphn,” 6ng gi i thich.

Nh 1in 3D, kh'in-ing lam mat phd h-p coin thi t 11 losi b nhi t quy trinh m-t cach 1 ng nh t va nhanh
chéng khong con la vion crina vi vii cong ngh nay ticn trinh kénh khong tiing tricrdy cd thorric
rnh tuy nihou bt mei noii. Cac 16i cong ¢inhiviy s khdng thi trion khai theo cach théng thiing.
N6 th-m chith ing coth i cs dngriisnxuitcac b phonidc nhia ma khéng th s nxu t bing
cdng nghicong ¢ truyn thong hoic chiicd tho e son xuct vii chit [-ong thop.

Tri nv ng

Nh 1 TruPrint 5000, H&B c6 thi 1 &p ing cac yéu cu v chit I-1ing va hitu quii chi phi. Gidm rrcriiu
hanh Hans Béhm cho bi t: "Mt kho n1ut nhiiviy cniiiccannh ccnth n. Nh ng vi chdng téi
ot am hi—u cong ngh1nén Ciu nay th™t d-dang i vii chiing t6i. Chung téi nhin thiy ¢ hoi [-n trong
[-nh viicin 3D trén kim loi. Va ngay t 1y, cicu quan trong thoic s la chiot ring hon la chi phi.” cri v
6ng, cong nghr va TruPrint 5000 iang thay i mri thivi =6 khong phii la kim lori thdng th 1 ing ma la
thép cong . Nh vy, ticu ly tng (1 vii doanh nhan la vicc chr to d ing ¢ 1va khuébn mu b ng in
3D ti H&B Electronic st phat tritn t bric nhoy vit viicdng ngh ban ru thanh tro ¢t moi trong t1ng

laign. Nhong bicrru tién -a crrc thoc hirn.
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