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Effect of Pass Reduction Ratio Configurations on Martensitic
Transformation During 304H Stainless Steel Wire Drawing
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Abstract In this paper,two different drawing processes ( reduction of area /% : process Nol,34.45,31.67,19. 00
and 20. 08 ; proess No2,20. 10,19. 28,34.64,31.41) are designed. The effects of pass reduction of area on martensitic
transformation , magnetic properties and mechanical properties of 304H stainless steel in wire drawing are studied. The re-
sults show that when the total strain of the steel wire is the same, the large reduction ratio at first and second pass is more fa-
vorable for martensite transformation, and the saturation magnetization Ms is larger. Otherwise, the martensite transformation
is less,and the saturation magnetization is smaller. The strength of the steel wire is linearly related to the true strain of the
drawing,and the value is related only to the total strain of the drawing. In the test,as the first two pass reduction ratios are
20.10% and 19.28% ,and the latter two pass reduction ratios are 34.64% and 31.41% ,the martensite transformation is
less and the saturation magnetization of the steel wire is weak.

Material Index 304H Stainless Steel,Pass Reduction of area,Saturation Magnetization , Martensitic Transformation
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Table 1 Material chemical composition /%

C S Si Mn P Ni Cr Mo

0.08 0.005 0.39 1.18 0.03 7.6 18.33 0.092
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Table 2 Two drawing process parameters
Iz IZ=
HR HRe/ SEKE ENT 58/ BERE ENE
mm  EHE/%  #(e) mm  EE/%  &(s)

1 2.11 34.45 0.42 2.32 20.10 0.22
2 1.74 31.67 0.80 2.09 19.28 0.44
3 1.57 19.00 1.01 1.69 34.64 0.86
4 1.40 20.08 1.24 1. 40 31.41 1.24
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Fig.1  Cross-sectional structure of 304H stainless steel wire

base material,1 100 °C 15 min, water cooling
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Fig.2  Structure morphology of steel 304H by process Nol after pass 2 (a) and pass 4
(b) ,proess Nol ,reduction of area/% :34.45,31.69,19.00 and 20. 08
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Fig.3 Structure morphology of steel 304H by process No2 after pass 2 (a) and pass 4
(b) ,proess No2,reduction of area/% :20.10,19.28,34.64 and 31.41
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Fig.4 Change of strain by process Nol and No2 on grain size (2) and martensite content
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Fig. 6 XRD semi-quantitative method to calculate change of
martensite content with strain

B BT, R TSR P RN RE SN E
BRIEW; FHRN S o ATHMKBEAR(A - 1T -
T'Aspunenko) ZMHREB AN :p =K (S, - S,) -
(1 +f - cota) B8, X P-F-HINL A7, K-HIIRET
JEMBHERERNIIME,S, .S, A RAIRE .54
MERNTEERAR, - EATERXEA, RiE
DL BB R [F R A B B & MR T T A
W&, RERSSREMHTEOXCRWME T Fin,
P 7 AT, Y TE RO R K, TAE X AT 8
M, RZ, AR, SEISHAT,
E—EMNTET, BERRBERES, RE

300

3301 () 7] Bk R % F ) B SEEmRER | o 139.00
A RE/C A RE/C
e i B BEKRER% [0 W R R % {260 [36.00
§ 2.70 B 1240 -33.00 §
E 2.40} 1220 o -
= {200 & -30.00%
€ 2.10 % 2
® 4180 -27.00?5
mp 1.80 d 1160 |o4.00%
1.50 {140
o - 1120 2100
PaS R XA S 4 100 ~18.00
1 2 3 4 1 2 3 4
HK HEK

B7 IZ—(a)5IZ(b) BREHERRSBERBEREERL TEKBENELXR

Fig. 7 Relationship between process Nol (a) and process No2 (b) martensite phase variables and single pass reduction ratio and wire

working zone temperature
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Fig.8 Change in saturation magnetization with strain, Process Nol (a) and process No2 WIS S BT, EA ALK
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