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Abstract

The 5CrNiMoV hot-work die steel pretreatment after forging process was studied. The results
showed that there were many undissolved carbides founded in the pretreatment of metallograph-
ic organization under the conventional process, belonging to subcooled organization; meanwhile
the coarse microstructure from forging failed to eliminate, seriously affecting the subsequent
quenching process, and its hardness uniformity was difficult to meet customer demand. Adopting
recrystallization + high temperature normalizing heat treatment process of preparation, homo-
geneous and fine pseudo-eutectoid microstructure was gotten, and the time of spheroidizing an-
nealing was also greatly shortened, providing a good pre-microstructure for subsequent quench-
ing; thus it was realized that the uniformity of hardness from the surface to the core can be less
than HRC 1.5, when the hardness is higher than 42 HRC.
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Xt 5CrNiMoVH#AVER AN E AL B T 23T TR . ERRW, HENTZLHES, S5CrNiMoVHER
ARG ESHARFERERBHENY, BTRAALR, FEFBERE T REOBRKHALRBER,
FEEEW T EEN AR M, BESAEEDHEEE S BR RAES R + REEBRHFLETE,
RETHHAMOAFEATHLR, KRSE T ERIBKEE, NESRARCERE T RIFHARKES, L
LT ABRER =42 HRCH, HFREEE <+1.5 HRC.
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5CrNiMoV & —Ff 5 ¥ AL AN, 38 R TR RS ZE BT, & A G S PR 2, b 8mr K
AR AN K g K o R R B A e )30 A, 2 AE 5CrNiMo AR LRl B3R T Cry Niv Mo &8, JfmA
TRV, FRKEEREC S, P &&, MWIEORE 7908 A 89 5CrNiMo R 1P, s RIS
i P, SCHREE TNOK A R R, RIS T A BB AR AT G TERE e TR 3 A M R
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W EGL, IZANIE TR 38~42 HRC, HJEEEEA—M < 400 mm, & H 2R 0 o HoAth
Mkl BEE S RIS AR ARASE R, BEERATRI 8 R AR BRI O 2 i B AR R R a3, RSOkt At
500 mm [¥] 5CrNiMoV #EHMEREE > 42 HRC (W5 5L, A far SEEAE 2 1 5 M (B R A 22) < #1.5 HRC J&
FERF 5T
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RIG ARk B Sk H A 5CrNiMoV #kE, B 42N 500 mm, HAbZEpiaunk 1 s, e8P
FARERK
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Table 1. Composition of test steel (Wt%)
7= 1. IR ML AR 53 (Wit%)

© Si Cr Mn P S Ni Mo \Y

it 0.52~0.60 0.2~0.5 0.70~0.90 0.6~0.90 <0.015 <0.010 1.40~1.60 0.20~0.30 0.05~0.10

S 0.55 0.30 0.78 0.72 0.009 0.005 1.45 0.22 0.09
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5CrNiMoV W& T & &M, H&AKER Cry Mo V & I0E, &5 EBIMRERICF E m, 1
JRAT 2R BRAG IR K FRAG R R PRAR B AL AU AR 1 o BBt

BRAGR K T ZH T2 H R RS — A Oy L 90, BRI R SEAR _E A0 35 2 S 40 /N B BRAL ) -
B 14/ NBAC Y A AR T JE SRR K o AR GERIERAL T 2R LA BRI S AC, BA L 20°C~30C
BT ACs, DRl — BN 1] 1 2218 B AR A Ay DR REAT PR -

TR S, OERA RS, KRB, AREEZERR, EREATERER K,
I LB, WURBRACIR ERIE R, A HAG o BREAIO AR 45 5, — @ FERE L IRAG T ok 401K .
(7 I 8B 3 o A ) A I At ARV B, s Fl i S SO AT RE s B ER AR 198 5 e AT e 1) F B
K, SRR S, VKGR SIS, A et Tr HA IR . PR v 20 T s ST e
FE A AR - FEARICIRGEA . 8/ 7R BBe o, B2 R4/ 148, IR (et K&
BOGRERBIHL N, RN SR EE A (2]
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A SR EEE RS R T R0, 5 S8 &S0 R A S A, T 5] EEEL S kAT,
[EJ B IR 2 Te & R = AR SRS B0 o A, IX BB 5™ B S MR B TP AE[3]. 5CrNiMoV AW T 1
FHT A I B0E T 2040, 435 TRALBE T2 (3 0] 1 s A vl AR K A A DL % 70 5 Ve R385 BH R 1)
S . AREFRATTXT BCrNiMoV HR 5 1 K T 23T T BCRIRNBIFEAL, G SRV KN R 2H 23
o WG RE K T & WA 1 FE 2 fis.

B 3 I, RS L 2R KRG A S FE R ERE A E R0, BIRHEAT 1 KA )
BRAGIR K, AEX T WRRBRAC D FITE BRBUR A, X PR A SO 5 S8 K AR, FIR, Sk B #0E 8
B R R 2 B W T B

5CrNiMoV B SR AN, H B T A AT 5 050 73 DXl 2 b gy, 7R84 #1742 gt
S G U R R LIRBRAC Y, SR PR A T AT L MR PR B AL RO AT RIS SR
B+ BRI T 20T DURIEAR G ¥4 U FE AT H BB RN S JE b Bk R A A BRI AR, 1 JCR PR KA 4,
AR TSR AT, RIRTAE Ar DURSRIRIF R, MO BRI TR 4 R, A R Ik
P = A, G T ERE S B IR SO FE R HGUBHE I G, MM SRAR T Bk R R IR oy i 5 1 5)
iSRRI LA D FERT2H Y, IXFRA AN SI 4/ N R T8R4, T HORORAE 5 1 BRAb S a], 42
TR, NG SR AR ERIR AL T R AP S %
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Figure 1. The curve of conventional preprocess
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Figure 2. The curve of new process
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Figure 3. The comparison of the microstructure after two different pretreatment process (Left:
conventional pretreatment process; Right: new pretreatment process)
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Table 2. The comparison of tempering hardness with different preprocess

3 2. FRIFRAIRLA LR R RE R T EL

T2k KA 1/2R Hy
R T 2 42~43 HRC 38~39 HRC 34~37 HRC
TS 43~44.6 HRC 42.8~44.1 HRC 42.2~43.1 HRC
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B2 2 T, RAFATRALBRZE S0 TR B FE 3 ST M G AR B2, iR EVE + BRAACER AR
VAT JE R 3 S MRl 1A41.2 HRC.

N FIATRE BEX ST 2 S, PR AR SOMRLEEAT S AR S, AL 4 s

FELEERAL T AL B A SRR I S S AR G AE — B B RGBTy, HERK, )5 I
BB BEARYY LG, R iR S + B ER A RN T S 22 140N, LT B A BRI BRAL ) R
BRFEAM, X5 2 BB (A R R — B .

FE R F AR G ERALAR KT 2 TRAL BRAL R KCIRLEE 43 I =i 22 870°C 1 890°C, 4Tk, 500°C [H]
K R PR R A K T DA st R R A Sk o G N KA A T A R B dn 3 AT 5 TR .

Figure 4. The comparison of the tempering microstructure with different preprocess (Left: conventional pre-
treatment process; Right: new pretreatment process)
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Figure 5. The comparison of tempering microstructure with different quenching temperature (Left: 870°C; Right:
890°C)
5 BEHKUIZ + TRIFENEEFAREMABLIEL(ZL: 870C; A: 890C)

Table 3. The comparison of tempering hardness with different quenching temperature
3. BRI 2T BBEREREFENRE T EREEIE

T2k E1) 1/2R ERRWS
LRI T 2 +870 W@k 42~43 HRC 38~39 HRC 37~38 HRC, /Ml 34 HRC
EHERALT 2 +890 ¢k 42~44 HRC 39~41 HRC 37~39 HRC, Ml 36.5 HRC
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1) BEHAE TZRABEIA + SiREE + BRIGIB K, PR3 SCE A U R AL AR 1]
AT T 5140/ N IO SR L2

2) ¥ISA0 /NI SEAT A SR, OB R KB T R PRI E RS, NIRRT R IRE RS S, [
B 246 J5 T AR AR B 1 5

3) ik TN IRLS, #RE| T —FhsGE M S M T 2084k, L3 7 BT 500 mm ) 5CrNiMoV
VA BRSO A 220 +1.2 HRC JEFEI Y, R4 4 rp I8 B 55 (R0 R DR AR AT A0 R BRAL 420
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