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Fe-Mn- Si - Cr- Ni-C ,1 373 K $15mm ,
1Cr18Ni9Ti , 1100 40 min,
1Cr18NIi9Ti . 1 1Cr18NIi9Ti
L 1
1
12
11 M - 200
Fe-Mn- Si- Cr-Ni-C ZG - 25A ,
, 1423 K,15h 10 mm X210 mm %10 mm ,
1
Tablel Chanical canpositionsof exper mental alloys wt %
Alloys Mn Si Cr Ni C Ti Fe
Fe-Mn- Si- Cr-Ni-C 13 95 5 67 11 54 5 36 011 / bal
1Cri8Ni9Ti / / 17. 80 7.92 0 07 0.52 bal
1 6 , , R, 5
0 44 m, GCrl5
, $16 mm x40 mm x 15 mm 21
( R, =0 4/ m, HRC63) , 1 Fe-Mn- Si-
2 Cr-Ni-C 1Cr18NIi9Ti
200 r/min, 0. 963 m/s, -
50 100 150 N, , —m— Fe-Mn-Si-Cr-Ni-C .
70 /min ol == 1Cr18Ni9Ti
) ) ED . Dry friction
0.1mg SarbrusBS224S B 60| g
E
o 40
1 1 §
, 3 4
20
JM - 5910LV (sav) 0
,  X'Pert PODMPD X 1
Load/N
(XRD) ,
CukKx Fig 1 Wearmass lossvs load of Fe-Mn- Si- Cr-Ni- C
(14 27 ) alloy and 1Cr18Ni9Ti in dry friction and oil lubrication
1 Fe-Mn-Si-Cr-Ni-C
’ ’ 1Cr18N i9Ti
10 mm %10 mm Xx2mm
: 16 .
' ' ( 60 min). 2
, 0 1mg Sartorus B24S Fe-Mn-S -Cr-Ni-C
| ' ’ | 1Cr18Ni9Ti
NaCl (3. 5mass%) NaOH (3 mol/ . Fe-Mn- Si-Cr-
L) 720 h, ' Ni-C 1Cr18Ni9Ti

,Fe-Mn- Si-Cr-Ni-C
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1Cr18Ni9Ti , . 2 ,
150N . , Fe-Mn - XRD (10 1)
Si-Cr-Ni-C 1Cr18N i9Ti (200) . ,
1 8 L
22 XRD £
2 Fe-Mn-Si-Cr-Ni-C
150N 2 (10 ¢ (200)y
Table2 Ratio of
_\2 1o h (200)y ntegrated ntensitiesof (10 1) € to (200) Y
= 12 r
g ¢ L‘ Sanples (10 1) /(200) y
Z o, ay ‘ W ithout wear 0 003
f; 0 . g,‘\g L 7¥j L A W ear in oil lubrication 10
39 42 45 48 51 54 W ear in dl'y friction Q7
20(°)
(a) Surface without wear 23
5 . .
g 4l (L 3(ab) Fe-Mn- Si- Cr-Ni-C
S 3 /\ 60 min
220 / \ Fe-Mn- Si- Cr-Ni-C
g 1r (10.0)e / . (10.1)e (200)y
g 9 B T , ,
39 42 45 48 51 54
20/(°) !
,Fe-Mn- Si-Cr-Ni-C ,
(b) Worn surface after dry friction
. 5 1 1
FR el 3(c d) 1Cr18Ni9Ti
=)
< 3 f\ 60 min . 1Cr18N 9T
z 2| \
2 0 J\ o amy , ,
2 0.0/ \_ SN\ I\
— 0 e g Bt T IS
39 42 45 48 51 54 [15]
26/(°) ! )
24
(¢) Worn surface after friction in oil lubrication
Fig 2 XRD pattemsof the surfaces of , ,
Fe-Mn- Si- Cr- Ni- C alloy under different conditions
2
Fe-Mn- Si- Cr-Ni-C XRD
60 min XRD . ,
XRD \% , [16]
€ , Y Fe-Mn- Si- Cr-Ni-C
8 ; 1 1
XRD , € ,
€ , Fe-Mn- Si- Cr-Ni-C ,
; Yy -¢€ Fe-Mn- Si- Cr-Ni-C
g (101) vy , ,

(200) ,
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G

;o « s
28kU X398
{5 :

(e) 1Cr18N9Ti, in dry friction (d) 1Cr18Ni9Ti, by oil lubrication

Fig 3 Wom surface of the Fe-Mn- Si- Cr- Ni- C and 1Cri8Ni9Ti stainless steel in dry
friction and oil lubrication under 150 N for 60 min

3 Fe-Mn-Si-Cr-Ni-C 1Cr18Ni9Ti
150 N 60 min SEM
Fe-Mn- Si-Cr-Ni-C Fe-Mn- Si-Cr-Ni-C NaCl
. , ,Fe-Mn- Si- Cr- Ni- 1Cr18Ni9Ti ,
C NaOH ,Fe-Mn- Si- Cr-Ni-C
) , , 1Cr18Ni9Ti
3

Table3 Corrosion rate of lossweight

Roorr/(mg- m~ 2. h'1)

) Alloys
3 5wit% NaCl 3 mol/L NaOH
' & : Fe- 14Mn- 5 5Si- Q9 Q2
, € , 12Cr- 5Ni- Q 1C
As € 1Cr18Ni9Ti a5 Q7
. 1Cr18Ni9Ti [17] ,  NaCl , 1Cr18Ni9Ti
, , ,Fe-Mn- Si- Cr- Ni ,
1 ’ ] . y ,Fe‘Mn'Si'Cr'Ni'
25 C NaCl 1Cr18Ni9Ti
3 Fe-Mn- Si- Cr-Ni-C Fe-Mn- Si-Cr-Ni-C NaOH
1Cr18Ni9Ti NaCl N &OH , Cr
,Fe-Mn- Si-Cr-Ni-C , o8l
1Cr18Ni9Ti , Cr , NaOH

b © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Study of a New Type Austenitic Stanless Steel
with Better W ear Resistance

LA | Zhi - wei, WU jun - liang,, WEN Yu - hua, L INing, WANG Zhao - chang
(School of M anufacturing Science and Engineering, Sichuan U niversity, Chengdu 610065, China)

Absdtract: To lve the problem that traditional austenitic stainless steels have poor wear resistance, a new type of
Fe-Mn- Si- Cr- Ni- C austenitic stainless steel was designed and its properties of wear and corrosion were
studied Fe-Mn- Si- Cr- Ni- C austenitic stainless steel exhibited better wear resistance than 1Cr18Ni9Ti steel
did both in dry friction and oil lubrication Fe-Mn - Si - Cr- Ni- C austenitic stainless steel exhibited better
wear resistance than 1Cr18Ni9Ti steel did in NaOH slution, but poor in NaCl olution Stress- inducedy —€
martensitic phase trandomation of nev Fe-Mn - Si- Cr- Ni- C austenitic stainless steel during friction resulted
in better wear resistance

Key words austenitic stainless steels, Fe-Mn - Si- Cr- Ni- C stainless steel, wear resistance, stress- induced

Y -£€ martensitic phase trandomation, corrosion resistance
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