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Abstract: H13 steel is the most widely used and representative hot-working tool steel. The use of selective electron beam
melting (SEBM) technology to form H13 steel can effectively solve the problem of unsatisfactory tissue uniformity, and it has
considerable mechanical properties. In this paper, H13 steel was prepared by changing the electron beam current of SEBM
technology, and the densities, microstructures and hardness of the formed parts were characterized by electron densitometry,
X-ray diffractometer (XRD) , scanning electron microscope (SEM) and micro-Vickers hardness tester. The effects of the e-

lectron beam current on the microstructure evolution and

mechanical properties were investigated. The results show

WKrmBE: 2021-10-17 fEE BE: 2021-11-02 that the H13 steel formed by different electron beam current
HEE£WB.: EBFXAHRPAEESRITE (51671152, 51874225) ; mainly has dispersed nano-sized micropores, local micro-
PP HE TR0 B (18]C019) 3 PR Tk sized micropores and poor fusion areas. The microstructure
SCET H (2020ZDLGY13-10, 2020KJRC0048) is mainly composed of martensite, residual austenite and
e, X, B 1978 4k, HE. A ST, carbide. With the increase of the electron beam current,
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strength will increase. And if the electron beam current
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trix strength will stabilize.

Key words: HI3 steel; selective electron beam melting; electron beam current; microstructure; martensite

T

1 B

H13 BLEAEA R il v 0 b | mf s 2n
B L e v $ 57 P AR SR M AR, R AR R
HARRME R ANERS AR, BEw B BT R | IR
A AT SRR AR 2 EOR 2 SRR Geih B H13 R 5
TEAERAT . AU 50 B AN BRAR () B, T ELAZ G 8 T
TrAAMELL IR IR . S5 ) HI3 M ED ) P
ik [A%ﬂﬁ( selective electron beam melting, SEBM) SN
IR PR IR R S BRiEE:. B2k,
BEREIMERL, TSl =R A B AU, B REIE Ak
HTZ, BERZOHBRZENERERA N S, M 7EAR K AR
FE BRSO PR F R L, PRIEH A S, ]
AT HI3 BEMAIE Y

HAl, (UAFF5 %4 IT R SEBM BE H13 B
HAVERE R AL U 5E . Cormier 251" 437 T SEBM 1.2 %t
HI13 BRI A B AR R e, R 2SR
THIBANE 5 A SO R AFE RIS, {0 SEBM 4
b PR R B RS S P T R Bk, PR U A4 Mn
TR LT A SEE, BUBFAZU R SR, MR N
455~481 MPa, Kahlert 25" i1 SEBM 4% A 145 1 HA =
HR R H 1R R HI3 NS, RIH TR e
JEFE 32~44 J/mm’ JEFINET, RS R HERIRALZY,
ATRESE H DU EG M R 2 FGRTR A W B & LT S P AL
Ghibaudo %5 R4 HuRfE T SEBM 45 HI13 BLEANK T. 25
SR, FSIEIRZIE N 90 wm I, AL T 373.33 ~
800. 00 mm/s YWY, FEFa il AE 2% B 7E 50~96 J/mm’ 22
], T LASRASECE BE N 98% LA 1 WIS 3 Y 4140 ek
9700 mm/s ., BERBEE N 57.41 J/mm® N, MIEF R
JEF 55 99.96%, 34h, WA MFIEAE AT T HALAKF
SEBM il T. 25 Mk & 47 W B BF 58, Jurisch %517 36T
SEBM H A 12 14 R 48 25 1 42CeMod 12 8 A0 11 745 1k
BOY, RAE W TSR SC R EHTE, B BUE 4
B 12 e S 2 AR G A S A PR REAR S, Lee %51
XF 9% ~ 12% Cr ( J31 2t 53 %0 ) Bk 32 1A/ 15 [C AR T $A B9 2 17
SEBM RUJE, X3 T 4% Gt 8 ot Ak 2 5 15 21 38 S ofH K 19
B7(166.3+32.2) pm LLEE Cr FIW B KRSE M,,Co, SEBM
il 28 1R LA A0/ Sl (60. 1£8.3) wm, 4H4UN
[ Kk B AR S 5 W/ SE ML, G MM, Wang 2551
WAL SEBM JJE SS316L AN 4544 o (1) 35 B bR 8K (speed
function ) FIEE AR (focus offset) I T 238, Hl#H
FOR AT 99% | BUPLR A T8 v AR U AR

PRI . Gao 451" RELWIE T SEBM Hi AR UL & 1k
PRELHR AL (oxide dispersion strengthened, ODS) £k ZARH Y
KA ORI S AL PERE, ] Fe-18Cr-2W-0. 5Ti
BHRAIN Y, 0, ARG EALYIRLS , & B2 ORISR HL
MTEEAR T HAT A AR YR, TR m il Xl AT e
e, B T B W ROB A, A/ AR
TR TR Gy, WS T AR SRR

KM SEBM HAR M #5 ER I py kB, H T 2S48
X FTER BT 4 0 2 2R g Sk e B AT E B Y A
FHU R 4 s A B0 B R A ) % T R RS2 B L T
SRR SR ORE | A )R R SR R B AR S 5
Wi, PRI, ARSCLMESE H13 AVER B I 0 42, 5
% HL T AR AR L S 2 2 A 2R P RE A R e A

2 £ I

2.1 EWHH
ARSI SRV 22 BE o 4 J A4 LA IR BEAE A W SLPA-D
R GLTH] 94 55 5 7 i e vl AL 25 K ) R B2 A% A A HI3
(4Cr5MoSIVL) AR, HALZAmr IR 1,
®1 HIBEEMROLERS

Table 1 Chemical composition of the H13 alloy powder( w/%)

Element Cr Mo Si Mn v Fe

Composition 5.18 1.19 0.96 0.37 1.06 Bal
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Fig. 2 Relative density (a) and OM images (b~{f) of the samples formed with different electron beam currents
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Fig. 3 XRD patterns (a), SEM images (b~f) and elemental distribution maps (g) of the samples formed with different electron beam currents
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Fig. 4  Vickers microhardness (a) and OM images (b~f) of the samples formed with different electron beam currents
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