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Abstract : Using coating on the hot forming steel can effectively avoid the surface defects such as surface oxidation and decar-
burization in the thermoforming process, and make the workpiece have a certain degree of corrosion resistance after molding.
This paper studies the effect of the variation of microstructure and heat treatment process in the heating process of 22MnB5 hot

forming steel with Zn plating layer on coating microstructure and properties. The microstructure and morphology of 22MnB5
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with zinc based coatings by different pre-alloying and austenitizing technology are analyzed by SEM, EDS, and glow spectrum
analyzer. The results show that under the same pre-alloying time, with the temperature improved, the coating’s phases change
from ¢ phase, 8 phase, I'i phase and I' phase to mainly I phase; under the same temperature, as the pre-alloying process time
goes by, the contents of Fe gradually increases but Zn decreases, finally the Fe content could reach 88% , and Zn reaches 8% in
the coating; the coating is almost all o-Fe (Zn) with only a small amount of T" phase on the surface, and the thickness of the
coating is about 12 pm; high quality coatings could be obtained under the pre-alloying process of heating at 550 ‘C for 30 min and aus-

tenitizing at 920 °C for 4 min. The result provides important reference for developing new hot forming steel coating.

Keywords: phase diagram and phase transformation; hot forming steel; pre-alloying; Zinc-based coating; Zn-Fe phase;
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%1 XI4R 22MnB5 8 £ 240 % R4

Tab.1 Chemical compositions of test steel 22MnB5

w(C) w(Mn) (S w(Cr) w(B) w(TD w(Fe)

0.23 1. 20 0.25 0.18 0.003 0.03 Bal.
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G12123 480 ob B J7 o 3447 » 3 2 AR 75 5 R 2 T 10 AT 450, RICHH D oins.
0 K U (B B R KR A, K T BRSO AR

[R5 4 4 AL IR S X LB 10 S A O B 10,20 300

SALEED 2 10 min, B4 4 LI B4 5% 450, .

500,550 °C s BFSE A FHI 4 2 A 1 X 02 0 1 '

VR B4 4 ALTRLE 2 550 C L B4R 51 10,20,30

min 761 4 4 f AL HUE 76 3 45 08 S PR L Ab B8 L 3

R AR 50 B IS K f, LIS AL T . .
920 C, R 4 min™, KT L& WA 1 Fx, A

B AR AT ARML VI B AR, 25 mm X 25 mm, & Ff T Al #ABIZLHETER

SINTERREES B 2 41,58 1 4R R S pExT Fig.1 Schematic diagram of heat treatment
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FER AR IE Fe 5 Zn & A RIZUR ML, B 1L 852 H Zn & B K i
WL RIESE E R R B R R R,
2.2 BHEEESEHRENST
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B2 WeEehIEEER
Fig. 2 Coating morphology before pre-alloying

10 pm 10 pm

a) 450 C | b) 500 C c) 550 C
B3 FRe4LeEA 10 min 48 EHH5H

Fig.3 Phase distribution of coating when pre-heating time is 10 min

%2 BEm» EDS 4R

Tab. 2 EDS results of composition at each point

b=i w(Zn)/ % w(Fe)/ % M
1 — — Oxides
2 78.95 11.42 S H
3 67.27 29.59 T
4 78. 48 10. 00 B
5 75.21 18. 88 I A
6 64. 36 29.27 T
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920 CARiE 4 min T2 K BE ML FLUIE 5 s .

10 pm

a) 450 C b) 500 C

B4 e/ EA 10 min ¥4 EH R

Fig.4 Coating morphology when pre-alloying time is 10 min

10 pm

a) 450 C b) 500 C ¢) 550 C

B5 Fe44eEA 10 min,920 C4£:2 4 min R KK 6948 EF 5%

Fig.5 Coating morphology when pre-alloying time is 10 min and austenitizing at 920 ‘C for 4 min
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L e IR EA 550 TR, FEE RIRA TR, 2 ¢ HZH R, Zn 77 0 2R NP H0R 2273
e, TRANTTEE WA 6 HHTE ¢ HM o Fe Z[AITE B, B AN T 4. 10 min B, HOBEEEH Zn R TH ,
BRI R B 520 min B E R R H B ALO, MR, BEMEHEE BHILT Zn W — B #E R, H P
T ATy A6 & BB AR E 10 min KA BTN, R EBEAE 10 pm £330 min B, 82 EZ il T A
BB FEHEANRRI EERERY . EREEAAHE)E, RILE 550 CX30 min BiXHEERN
Vi, HERENMRIRED, BILF 28 H o Fe(ZO AR EEREE 12 pm 6. LA, B4 814
B[R] 9 30 min BORBMF . 7E 550 CHIA &1L 10,20,30 min LB HEHMIILHLAE 6 . 550 CTHE
S B )E 920 CHRE 4 min TR B EEHMMEHME 7 Frs.
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10 pm
a) 10 min b) 20 min ¢) 30 min

H6 MESEREA S0 CHEELIR

Fig. 6 Coating morphology when pre-alloying temperature is 550 “C

» lbum

a) 10 min b) 20 min ¢) 30 min

BH7 MeeBEH 550 °C,920 CHIRE 4 min L KA E W ET R

Fig.7 Coating morphology when pre-alloying temperature is 550 ‘C and austenitizing at 920 ‘C for 4 min
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gel/ | ~ 7/ = 2 ol 0
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VREE/wm VI /um WE /wm
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A8 FABEMELENTRRALELETSHE

Fig.8 Element distribution after austenitizing under different pre-heating temperature

2.5.2 AFBAE AR+ RKELEFEEZRTR M6
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100 r oc—l[‘e(Zn) 100r aFe zm) 100 - a-Fe(Zn)
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a) 450 Cx10 min b) 500 “Cx10 min ¢) 550 Cx10 min
B9 REMRESLLENE+REEKLETLESFE
Fig. 9 FElement distribution after austenitizing under different pre-heating time
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DR i #E R 3 SR A =) ¢ A0 .0 4B Ty AN T AR 3% 28 9 LA T AR 3, 882 R B2 S0
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