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Research on Surface Color Difference of Hot Stamping Part for Al-Si Coating
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ABSTRACT: The paper aims to study influences of technological parameters such as heating temperature and heating time on
surface color differences of Al-Si coating material, influencing law on thickness of coating and inter-diffusion layer in hot
stamping, and reasons of color difference on the surface of parts. The hot stamping test was carried out with 1.0 mm thick Al -
Si coating material from Nippon Steel at different heating time and heating temperatures; and then the coating thickness and the
inter-diffusion layer thickness of hot forming parts were measured; and the typical different surface color parts were analyzed
and researched by SEM and EDS. There was a good correspondence relationship between surface color of Al-Si coating hot
stamping parts and heating temperature & heating time. At the same time, the thickness of the coating and the inter-diffusion
layer increased with the increase of heating time and heating temperature; and there was a good correspondence relationship
between the hot stamping parts surface color with Al-Si coating and the mix proportion of different iron oxides during coating.
The surface color of the hot stamping parts with Al-Si coating can indirectly reflect thickness of the coating and the in-
ter-diffusion layer.

KEY WORDS: Al-Si coating; Zn coating; hot stamping; surface color difference

BEE I Tk i A e, 544 XA A 2 4 | SR, 380 ) 4 BT P it 09 5 B8 4 B v i S e, LA
ZR ORI EORBOR BT 2, SRATVE S o BEANR S TRl R OB PR A 3 S A T2 A0 ok S . A
PURIREE | T REDHE AR T A Y B 2 Rk A 1 IR AR 2 5 B 1 58 B VA R ) — P 2 T2

W BEEE: 2017-10-10
TEHERAN: 9K (1983—) , B, Ald, TRF, TEZFALTOARRB I LRARELELLIT L,



100 (i A | N

2017 4F 11 A

A 3 B T LA 5 R 2 B P R A R 5l
(SR B T N = N 1P 297 W) 2 v e s DR | 2 4
RN Z AR PR, B JZE M J2 2R AL-Si SEJZ T4
BPERE T, Horh ALSi $EZ BT RCNTZ, BEER
RS FARSZ MR A A P - A ad 7 b o
PR, AR S R R R RS B, B
TP IALAL TR, F 0] DL S i AU MR, Bl
I LE T IR, I S B AR L B A
[Fi s 2 2 T2 A B 2 11 ) U3 2 SR B T e P g
WAL T AR Z BUSOE F0F, HIE AL-Si 82 re 44
IR A 7 A A AR A R W E B2 A T
ianiE AL Y ONIb] =18

SO S B A TP Bk 1 AR A A
i BEXF AL-Si = PUE - F R = B B R R
18 5 AW 0 e o T S € 2 5 A PN DA

1 A-Si#BFEIZE

PONIE A = R ) RSB A SR
el MR . A R E A R
ML, Bk TR BRI ALSE B2 RBUSIE T 21
FREWEH IR T o8l 450~800 MPa By SIE R 76T
MRS SR AT, il R =Um e i #he g
870~950 'C, fli 5] KMARAL, SR)5 T L FHHLI
T, K R A D A B s A R AR H R A
PSIEALErp 52 B ip FEBOE A H I X, 15 8] —4
S B AR AT AR & TR, 5
BRI O E I, 3R R LR S, A
Al-Si P52 IBUE A BHE IE 8 SO A =l fi v, &
PR B A e B 22 5, WK 1R,

W H::’.;

g7

B 1 ARREZE AL-S 82 S E

Fig.1 Al-Si coated hot stamping parts with different colors
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Fig.2 Surface colors of Al-Si coating with different
heating time
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Fig.3 Evolution of Al-Si coating colors with heating temper-
ature when heating for 300 s
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Fig.4 Evolution of Al-Si coating colors with heating temper-
ature when heating for 750 s
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Fig.5 Typical specimens with different colors
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Fig.6 OM images of specimens with different colors
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Fig.7 SEM micrographs of specimen surfaces with different
colors
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