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Abstract

In this work, the hydrogen content under different solidification conditions was measured by car-
rier gas thermal extraction method for two Kkinds of steel grades with important applications,
SWRH77A wire cord steel and ZGMn13. It is found that with the increasing of cooling rate, the de-
gree of dissolution of hydrogen increases, resulting in an increase in hydrogen content. Under the
same solidification conditions, the content of hydrogen in cast wear-resistant steel ZGMn13 is
higher than that in SWRH77A. By using cast iron molds with faster cooling speed, the measured
hydrogen content can also roughly reflect the hydrogen content in the liquid alloy.
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1. 5|

PSR AT F T AR H S 2. R AR AN A M AN . BRER T SRR RS, BT
2R B2 R hr SR ©0.15~0.38 mm 422, FrAELRERAE & WIPELF[1] [2] [3] [4]. mraliidm B EN o
T B LSS E R TR M, BRI REAG 355 I 0 B P A PR AR [5] o 3K S 0 22 SR AN
B WIS . R EECR, EAUKEE AR, N A L R A AT
I 5 Bt 2 I AN R P BT, B IR R AT B AR 4 A A T AR R A, e A E R
WIE S AR &8 K AERA6] [7] [8]. KUk, WA & &Emlest FfldKiaeis, BE
REFRE . HTHKIRERS, ELMNEMHMERERR. R TI/ERM THEENEREA, FIHEY #
(7715, RN A& &

2. { S HIMETTE

B 20 thZ2wibik, AT RN ES S EMN 5T oinRie s R, w2l iissE i BaEsEn
J7id. BT, 2 BB E Tk A E v Bk KR E e S R AR S I [9] .
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il B Wy i A H S R G B T E AR H I IR S R, WCEERES TR YA (H RS
K, #ARUNESIEETF L H M AP B0k I T LRI ESEEE, AT A RIEE T N =
gE 5L 5o I REVA R A A, MOH I B Sy R R, — M TS R OR T 2 mL/100 g AR
2.2. IK§RE ML

KA TRV A i AR T BT SR R A T, R RE SR I . BRI
(W) R KRB ik 51 Ay 0 5 s B s v 7 U IR AE T i o KRR IS s S AR LN, IORS P v,
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o B T IEIR AT AR B RO SR A TSR IE I B U i 43, e S R [10]. 20T ik &
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Figure 1. Schematic diagram of hydrogen analyzer

1 RSN RS RIEE

ARl

SEI6 AR 23 i M P AN Bk B T A B 1 R A S5 AW SWRHT7A AT T K ML AT PR 2 =] 42 4L 11
ZGMn13, HALZER i 1 A1 2 B

Table 1. SWRH77A chemical composition
= 1. SWRH77A LS

22153 (%)
s
C Si Mn P S Cr Ni Cu \Y%
SWRH77A 0.75~0.80 0.10~0.30  0.30~0.60 <0.025 <0.025 <0.10 <0.10 <0.20
Table 2. ZGMn13 chemical composition
2. ZGMn13 KL ZE RS
27153 (%)
s
Fe Mn Cr Si Ni \Y Mo
ZGMn13 83.99 13.52 191 0.44 0.10 0.033
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E SRR o BB AR 5 43 0l e N A B AR B D B AN B o B RN )R FE 5 mm,
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U=U,+ Aexp(—exp(-z)—z+1) (2)
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X% 7 RE AT B I A 5 — I [ il 2 AT S T DA BRI N O S . X i ZeEAT AR 2y, AR A T 2RI AT
REFER RS AR,
C = [ cdt =k [ udt @)
.

C :kf;[uo +Aexp(—exp(—z)—z+l)]dt (5)
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Figure 2. Voltage signal diagram
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Table 3. Hydrogen content of SWRH 77A in three different mold materials
% 3. SWRH7T7A E=MAREIHEMB PSS E

FEIIA A5 (mI/100 g)

0.04 0.03 0.04
Hob7 iz

0.09 0.09 0.04

0.22 0.36 0.46
TFARERY

0.13 0.36 0.40

0.55 0.62 0.43
A

0.47 0.49 0.35

Table 4. Hydrogen content of ZGMn13 in three different mold materials
4. ZGMn13 E=MAEHEMBINESE

FEIIA S E(mI/100 g)
0.05 0.04 0.05
TR
0.15 0.09 0.09
0.52 0.56 0.39
Fb A
0.71 0.67 0.54
0.52 0.79 0.96
B4R
0.68 0.89 1.22
1.3
12 L B SWRH77A °
® 7GMnl3
1.1 F
1.0
__ 09}
=3
g 0.8 |
:E/ 0.7
1 06 [
4T 0.5 -
le’ 0-4 -
03}
02t
0.1 |
1 1
AR TrbAY A
Rty

Figure 3. Effect of sample solidification mode on hydrogen content
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