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ABSTRACT

After initial structure of AISI 9260 steel is changed into pearlite and martensite, one is
isothermally annealed at 700C below of A; transformation point and the other is isothermally
annealed at the same condition after 3 cycles of heating and cooling between 680C and 780C of A,
transformation point. Analyzing the changes of microstructure, mechanical properties and fractography
of tension test, we obtained result as follows.

The fastest spheroidization rate by changes of initial structure and heat treatment cycles is
appeared at the heat treatment cycle which is isothermally annealed after 3 cycles of heating and
cooling at below and above A, transformation point for martensite.

At the above condition, the perfect spheroidization structure is appeared after 60hrs and after then,
globular carbide is being coarsened. The mean diameter of globular carbide is 2.4 % 10%m» after 90hrs.

The changes of tension strength during spheroidization heat treatment follows Orwan function, ¢,=g,
+Gb/1, where [ is interspacing of carbide particles and at the above condition, ¢,=70.48+2.5x%10%/ |
(kg /me) .

Fractography of fracture of spheroidization structure in tension test is appeared as dimple which is
ductile rupture type by nucleation and growth of void. size of dimple is larger and deeper with
increasing of heat treatment time.
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Table 1. Chemical composition of AISI 9260 steel.

Element C | Mn P S Si | Fe
wt% 0.62] 0.93|0.018(0.01511.87| bal
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Fig. 1 Heat treatment cycles for each condition
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Photo 1. Optical microstructures of the AISI 9260
steel after austenizing (900 x 1hr)
(a) furnace cooled, (b)air cooled,
(c) oil quenched
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Photo 2. Optical microstructures of the AISI 9260 steel spheroidized for 10 hrs.
(a) condition A, (b)condition B, {¢)condition C, and (d) condition D
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Photo 8. Optical microstructures of the AISI 9260 steel spheroidized for 30 hrs.
(a) condition A, (b)condition B, (c¢)condition C, and ({d)condition D
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Photo 4. Optical microstructures of the AISI 9260 steel spheroidized for 60 hrs.
(a) condition A. (b) condition B, (c) condition C, and (d) condition D

Photo 6] (b} Al3to] Aogtd] 733 Ate] 2
717F 22 ARG 28] F= A7t Fddol #
Z&slo)zn.

dAe] 2 ColME n|A BelolE 22 & 33
4 uhE g slEgeEs 344 Fo| ¢Hd
t & B3 A AU E H22 37 gEd
g o) Hele AL Fevt b E¥hd
230] & Afole 2 FE W34 A3 gH=E
22]3ta FEo| A4S n83r] 4ok A o
Ag A HgA o)} 222 JIdE FEHeE 3

£o| Y= 34 @2}Eo] GAE: YL o 1
£33 22 oA AF @3Bl o HEd] ¢
Z 7R 229, 24230 dAd ol
Photo 29} (c)oll Yeh} lem, Photo 39] (c)}
Photo 49] (cPllX GAE AldElo| EF} 2 AdlA
ur} we] FAEE RS B 4 dou 24 BEO
£ =l3 Photo 59 (c)lllA = 90A17te] At Fof
T A% 7S 2RSS dE T RS G F U
®, Fig. 3o ©3}89] o] &9 BAZ(me) 16.4X
1022 24 A9 4.4x 1025 o} $- g}



310/#EHREEE 8%, 48F 1995

Photo 5. Optical microstructures of the AISI 9260 steel spheroidized for 90 hrs.
(a) condition A, (b) condition B, (c) condition C, and (d) condition D
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Photo 6. Optical microstructures of the AISI
9260 steel spheroidized for 500 hrs.
(a) condition A, and (b) condition B
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Photo 7. Tensile fractographs for heat treatment of AISI 9260 steel (condition C)
(a)5 hrs, (b) 30 hrs, (¢)60 hrs, and (d) 90 hrs
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Photo 8. Tensile fractographs for heat treatment of AISi 9260 steel (condition D)
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