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Tobrrcnhoy vit viicdng nghoion tr
c It mo

Tri H&B Electronic, nha s-n xurt hort riing va 11cch ng nh-n qu ¢t vicaclinh kin cé11chinh xac
cao cho l'nh viccitiin, “iintcong nghi p, cdng ngh 1yt va cadc cong ngh 1t pha khac, thi chi t

[ ng va hiu quii chi phi phei luén ©i 60 vii nhau. Cong ty do gia “inh tiiu hanh nay “@ quy t inhln
san sang I-nh v.cin 3D trén kim lo i — v_i may TruPrint 5000 ¢ @ TRUMPF. Ching t6i cé yéu ¢ u r it cao

voicht I-rng va hiru quiichi phi i vii cdc bophin nhia cng nhcdc d ng ¢ 10Uc phun. cd la ly do ti

sao chiing t6i ngay cang tin t1ng vao s kit hop gica icu chonh nhict (1 sat vion va thép gia cong
néng 1.2343. Thomas Weinmann, chuyén gia vi1sn xu t bi - 1p t i HB Electronic cho bi t: Chung toi
ch co thrmdp rng nhiing yéu ¢ u nay vii s tr gidp ¢ 1a TRUMPF&.
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i &r , Vao n-m 1984 H&B Electronic rr1c thanh I-p vi t cach la cong
/e S e ty stn xu~t linh kitn ¢ cirn. H&B phat tri'n va stn xu~t cac ph'n

to [op rap ko thut chinh xac, hoithong “u noi com va ¢m chi tict
trén di-in tich kho'ng 13.500 m2 t-i r1-a ~i-m Deckenpfronn, ria
phia b~c Rng ~en - danh riéng cho khach hang vi 71 chinh xac
cao nht va 7 mi kich thc. Céng ty do chs7hou quen Iy cé

m ¢ t'ng trng lién tic trong 30 n-m.

LNHV C CON S NHAN VIEN s
Biphincitin, 340 Deckenpfronn
—itn to cong (1)
nghi_p, codng
nghoy t

CAC'S N PH M TRUMPF CAC NG D NG

TruPrint 5000 3D dia trén kim loi cho cacding ¢ Uc
phun

Cac thach th ¢

T i H&B kho'ing 340 nhan vién con s in xu t v.inha cho cdng ngh 1t 71 ng héa bing ph1ing phap rdc
phun. Ngoai ra, hinh th-ic bén ngoai c ng r t quan tring. Vid j, trongh pacmbinc cudn ingdo
H&B s in xu ttheo 1 n 11t hang, cadc it ciitphiasaum tcasinhatrongsut. Trong trning

h p nay, d ng c 1nay 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 it cach ¢é ki'im soat va 1 ng 1 u trong qua trinh s n xurt va nguti —i nhanh chéng. riu nay la do lori
nharrrcs dngtrongingd ngnays trnéntring rcnuiiclamlinh quéd ch-m. Théng th 1 ng,
[ lam mét khi ~ac phun: thi ¢ n nhanh chéng va ring nhithitm ccd tho. Tinhcing nhit imb o
chitlingvat coiisirat ng inthii gian chu trinh, gidp gi-m chi phi.



congty tniicray asidingcacd ngcinay makhong céd riu chinh nhit 11sat vin, nhing a nhiu
[-n phoi i mct vii tinh trong ca so brrrcva to I pho phoim cao. Moc du cac chuyén gia ding @t
H&B d@ s 1d ng cac chi ti t gai cd i u ch-nh nhit 17154t viin trong nhiu d ng ¢ 1 khac nhau trong m t
thii gian dai, nhing hi1khéng hai ldng vii cac lo i thép gia hda hi n cé cho quy trinh L-PBF, (1 ¢ bi t |a
1.2709.Vado 6, quy tiinhiirciiaraladavaos nxuitb iripchothép giacong néng 1.2343,
lori thép nii ting va phoibicn vii cdc nha chiitio d ng @ - trén may in 3D nii b

So v i thép gia hda 1.2709, thép cing lic H11(1.2343) cé m t s uiom, vid inhviiriibon ching
“nmon, (1 dn nhit, 11c ng néng, kh in ng chou nhitt “11va khiining 1dnh bong. 11 ¢ tinh vt licu
cuicung candrrric titu chinh bong cach 11 phu hop hioin cho cac 'ng d ng trong chi 't 1o khudn.
Tuy nhién, do ham |'1'ng cac-bon cao h in va kh' n-ng han kém h-n nén thép nay "1t ra yéu c u cao 1i
Vi quy trinh L-PBF (11 c s 1ding.

"Viicacb o phiniiics nxuttk thop, bonco tho
tict kiom ot nhicu thoi gian in va do 6 @ ng tict
kim ¢ chiphiin. iviimits 6id ngciiiu
tién ca chung téi, kh'ining tict kim chi phiin la
kho'ng 42%."

THOMAS WEINMANN

CHUYEN GIA S N XU TB 11 P T 1H&B
ELECTRONIC

Cac gi i phap

—ay chinh la ldc TRUMPF TruPrint 5000 phat huy tac d ng: v_i khiiniing gia nhict soibooinhict 111 500°C,
né cho phép gia cong iang tin ¢ iy cac lo i thép cdng ¢ ' ¢d cha cacbon nhii 1.2343. TruPrint 5000 lam
néng tm 11N 500°Cvagio-mtmiiivach tnoninnhitirnay trong qua trinh Ip bri 1p. tiu
nay ng-n khéng cho vt limu héa ron gi-m xuring d i nhi~t r17 ma toi 6 martensite ¢ ng, gion hinh
thanh sau khi b t b niu chy bri tia laser. Cac may in th-1ing m-i ¢ kh'in-ng lam néng tr 1 c1200°C
la khong (1011 gigradient nhit (11 theo cach nay. Trongtringh pxunht, ktquisilamthb)
ph n khéng th s 1d ng viinhiuwvtnt.

Thomas Weinmann hai long vii ph 1'ng phap x ' Iy bisung: “Nhc u trdc bri -1 p — vung néng ch'y
rctoram tphn, nuchylimtphnnhiulinciclpbéndiivaxoaytinglipmtciacac
“11ng laser — chung t6i thu 111 ¢ cou trdc kim loti bt mon ting t 1 nh o vii qué trinh néng chiy tiln bl
théng th-ing (ESR). ) Bi-n th-1ca thép cong a.”

Tri-n khai

Snxu tboicrp b tirukhicacphiing phdps nxuttnidnthéngthing itiingiihnca
chung. Vi tly ch-in Option Preform Basic, H&B ¢é thi kit h p cac u tim ¢ a ¢ 1 hai quy trinh. Vi d ), 16
cdbng ¢ do H&B sn xu t ¢d cac b1 phin kénh —imu chonh nhitt rr 71 khu vioe phia d i chry thong 71ing
|én trén va ¢ ng c6 th "1 11c khoan théng th 1 ng 11 khu v ic nay. Tuy nhién, phin kénh Cicu ch nh nhict
“1tip theo phiitiics nxu t b sung vi khdng th 1 khoan quanh goc.



s n xut16i cong ¢, H&B s 1d ng ttm (11 1 1c s n xu t theo phiing phap trd in théng th 1 ng. Khi

1 lp vao may in, ttmriva hinh hcccninsiriiccin chnh bing camera tich h-p trong méay. N u
["p nhiutm 1, mii b phrnth-mchicdth i ccnchnhriéngbit. Vicclpbiitipricthc
hitnsau 6. "Viicacb ph niiircsnxutb ng phingphdpkth ptheo cach nay, b incéd thitit
kiom rt nhitu thoi gian inva do 06 ang tit kiom crrc chi phi in on vi khoi [-ong in e giom Ci cang
k. Thomas Weinmann cho bi t i v_i mt trong nhiing 16i cong c 111U tién ¢ a chdng téi, kh 1 n-ng
ti t kiom chi phiinn la khor'ng 42 phon trm.

Thomas Weinmann va nhém cia 6ng i@ xem xét ko [-rng m:t i im quan tr_ng khi | p trén phodi: vit li u
hoan toan phu h-p girat m i rrrcson xu tthong thring va boiph-niiiicin. “Chang téi in trén cac
tm 1 lam bing 1.2343 ESU. Ngay ¢ 1 d 1i kinh hi‘in vi, khéng th 1 nhin th y khorng tring, vt n t ho ic
b tcith gitingt Vivy, ching téi hoan toanth ngnhitv mtvtliungayc o dngkthp-

[ chung t6i chi 't o biiph n,” éng gi i thich.

Nh1in 3D, kh' ' n-ng lam mat phu hop ¢ n thit r11loi brinhitt quy trinh m-t cach ©1 ng nhrt va nhanh
chéng khong con lavin ciina vivii cong ngh nay ti n trinh kénh khong t ing tricray cdthoiiiic
rnhtuy nhou hot mei nei. Cac 16i cong cinhiiviy s khong th o trion khai theo cach théng th 1 ng.
N6 them chithring cothoirrics d ng i sn xurt cac bir phon e nhia ma khéng thi s n xu t b-ng
cdng nghricong ¢ itruynth-nghoicchiicdthirrcs nxutvichtlingthp.

Tri nving

Nh: TruPrint 5000, H&B ¢é th 1 dp 1ing cac yéu ¢ u viich t 1 ng va hiu qu chi phi. Gidm ‘1ic tiru
hanh Hans Béhm cho bi t: “M t kho n 1u t~ nhiiviy cn ¢ cdn nhoc a n th-n. Nhing vi chdng t6i
rt am hi-u cong ngh ' nén “iru nay th it d 1 dang ~1i vii ching t6i. Chdng t6i nhin thry ¢ hri [n trong
I'nh viicin 3D trén kim loi. Vangay t i1y, cicu quan tring th-icslach tling honla chi phi.” “ri v
6ng, cdng nght va TruPrint 5000 —ang thay i mci tho vi -6 khéng phoii la kim lo~i théng thiing ma la
thép cong ¢ 1. Nho vy, cicu ly tng r1i vii doanh nhan la vicc chi1t-o dng ¢ va khuén m-u b ng in
3D t i H&B Electronic s phat trin t1brrc nhoy vit v cong ngh 1ban 1 u thanh trict mi trong t1ing
laign. Nhong bricrru tién cariiic thioc hion.
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