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(57) Abstract

A method of manufacturing case hardened steel, capable of minimizing
stably the coarsening of particles therein in the carburizing and quenching step,
comprising heating steel containing 0.015-0.04 % of Al, 0.005-0.04 % of Nb,
0.006-0.020 % of N and a specific range of percentage of other specific
components at 1150 °C or above for 10 minutes or more, hot rolling the
resultant steel at a finishing temperature of 920-1000 °C, and then gradually
cooling the resultant product from 800 °C to 500 °C at a rate of 1 °C/sec or
above: a case hardened steel manufactured by this method and having an
amount of deposition of Nb (CN) after the hot rolling step of at least 0.005 %,
an amount of deposition of AIN of at most 0.005 %, the number of Nb (CN)
particles with diameters of at most 0.1 um in a mother phase of the steel of at
least 20/100 um?, a content of a bainite structure of at most 30 % and a crystal
grain number of ferrite of 8-11; and a raw shaped material for carburized parts
made by utilizing the case hardened steel.
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1. BEE% T,
C: 0.1~0.40%.
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Mn: 0.3~1.8 %.
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5. BEEX%T.
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Mn: 0.3~1.8 %.
S : 0.001~0.15%.
Al : 0.015~0.04%.
Nb: 0.005~0.04%.
N : 0.006~0.020 %.
EaH L.
X5,

Cr: 0.4~1.8

X

N

Mo: 0.02~1.0

X

Y

Ni: 0.1~3.5

X

~N

V :0.03~0.5 %.
DlEEFRI2EUEEZESAL.

X

3 8



WO 99/05333 PCT/JP98/03276
P: 0.025%LLF.

Ti: 0.010 % LT,
0 :0.0025% L FITHIRR L.
2R AE 7 S oI ON NI P 3: TN i/ AN A AN
B &% ONd (CN) OFHEDN 0.006%2L ETHO . AIN OHr i
B% 0005 TICHIB LA EABEHMET ARBKHOHE KK IE
BHcBENBRESHEZEM,

9. BEGBEZROMOT MY v 7 XPICERE 0.1emBTODNb (
CN) %20/ /100 pm® EAETEILABMET 2HKRES IS
HBORKBEOHKNBGILEEICENCERTSABREM,



WO 99/05333 PCT/JP98/03276

T T T
¢ o
— ']OOO_ \\\ =
L .\
N °
. \
ﬁ 950+ o\) .
o2 (@)
=
gi;; \o\o
00T o s zenm |
O Lt&:pl
1 | 1 | I
0 0.0 0.02
Ti (o)
Fig.2
1 T ] T T
6 & e
_. 1000+ -
L
# °
g
< 950 .
P
B O\O
08
4o O
00r o xzo9p) il
O &4l
0 o002 0004
0 ()

e



WO 99/05333 PCT/JP98/03276

I | [ |
0.04} .
’O\S 0.03F .
=~ X
e X
: o
8 002 o Ola X . X -
> @)
@) /o) A
- X X
=z 001} O |a T
o) % X
—2a O MAHRL
A —ERARISDD
Ok X ¥ARRIHO
! | ! 1 1
0 0.01 0.02 0.03 0.04

ALNDIFEBE (%)



WO 99/05333 PCT/JP98/03276

Fig.4
} I T I T
o ‘ ‘ 3
1000 e .
o /p
! o
g
A)
2 g5l // -
K o)
%
02 O
0 @)
% 5000 -
® £FRBY
O &)
| |
0 20 40 80 80 100 10

100 um*BREPDER. 1um ZIFTONb (CN) DEHK



WO 99/05333

EREALEE (T)

PCT/JP98/03276
Fig.5
T T ] T I T
4 A e
1000}
\.\
i O\
O
900k
® 39
O H#fl
0 10 20 30 40 %0
RAF+ RHAE (%)
Fig.6
| I I T T
é &
— 1000— \\\ =
() )
oy \c
g
AJ - pu—
o 950 \
s Q
% “
™ 900 ? i
® HH9pl
O th&fl
5 8 0 1 %
D15 M ERKEES

Y




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP98/03276

A. CLASSIFICATION OF SUBJECT MATTER
Int.Cl® C22¢38/00, 301

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Int.Cl® C€22C38/00~38/60

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1926-1996  Toroku Jitsuyo Shinan Koho  1994-1998
Kokai Jitsuyo Shinan Koho 1971-1998  Jitsuyo Shinan Toroku Koho  1996-1998

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP, 5-125437, A (Sanyo Special Steel Co., Ltd.), 1-9
21 May, 1993 (21. 05. 93) (Family: none)

A JP, 4-247848, A (Sumitomo Metal Industries, Ltd.), 1-9
3 September, 1992 (03. 09. 92) (Family: none)

A JP, 3-100142, A (Kobe Steel, Ltd.), 1-9
25 April, 1991 (25. 04. 91) (Family: none)

A JP, 6-17224, A (Kobe Steel, Ltd.), 1-9
25 January, 1994 (25. 0l1. 94) (Family: none)

A Jp, 8-199303, A (Daido Steel Co., Ltd.), 1-9
6 August, 1996 (06. 08. 96) (Family: none)

A JP, 63-76815, A (Kobe Steel, Ltd.), 3, 4
7 April, 1988 (07. 04. 88) (Family: none)

A JP, 2-149643, A (Kobe Steel, Ltd.), 3, 4
8 June, 1990 (08. 06. 90) (Family: none)

Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T"  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not date and not in conflict with the application but cited to understand

considered to be of particular relevance the principle or theory underlying the invention
“E’ earlier document but published on or after the international filing date  “X”  document of particular relevance; the claimed invention cannot be
“L”  document which may throw doubts on priority claim(s) or which is considered novel or cannot be considered to involve an inventive step

cited to establish the publication date of another citation or other when the document is taken alone

special reason (as specified) “Y”  document of particular relevance; the claimed invention cannot be
“O”  document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is

means combined with one or more other such documents, such combination
“P"  document published prior to the international filing date but later than being obvious to a person skilled in the art

the priority date claimed “&”  document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report

12 October, 1998 (12. 10. 98) 20 October, 1998 (20. 10. 98)
Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office

Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

International application No.

18 May, 1992 (18. 05. 92) (Family: none)

PCT/JP98/03276
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP, 5-171347, A (Aichi Steel Works Ltd, Toyota Motor 3, 4
Corp.),
9 July, 1993 (09. 07. 93) (Family: none)
A JP, 6-60345, B (Kobe Steel, Ltd.), 4, 17
10 August, 1994 (10. 08. 94) (Family: none)
A JP, 4-143253, A (Kobe Steel, Ltd.), 1-9

Form PCT/ISA/210 (continuation of second sheet) (July 1992)




EpRRER

EERHEES PCT,/JP98,/03276

A, REAOCERTLHGBHOSE (EERREFSE (IPC) )

Int C1° cC22C38,/00, 301

B. HEZT-oHH

HEZIT T R/ANRES (ERMFFSE (1PC))

Int C1° c22C38/00—-38,/60

RANBREHLUA OB TREZ T =AFIEEND LD

AAEEZAHRAR 1926—19964
AAEAMERAFRASY 1971—-19984F
AAERGERFTRAE 1994—1998%F
AAEZERFRERAH 1996—19984F

ERRECER LEETFT — X=X (F—F _R—RDLAFR,

FEIHER L= A5

C. M#E32LBDOLND B

B SCRD EET 5
HF Y — % BIANIE RU—EOEINEET S & &k, 0OBEET 2BFHORR HROKMBADOEE
X JP, 5—125437, A (LML) , 21, 5 1—9

H.1993(21 05. 93) (773U—7L)
A JP, 4—247848, A (Fk&BTEMASH) , 3. 9 1—-9
A. 1992 (03. 09. 92) (773IU—7L)
A JP, 3—-100142, A (BX&HpF8IgT) , 25. 4 1—9
H. 1991 (25. 04. 91) (773VU—7L)
A JP, 6—-17224, A.@%fA%H$F§£%%) 25. 1A1. 1—9
1994 (25. 01. 94) (773yU—~L)
X] CcHMoBxics TMBFIES TS, U 7y b77 30 —cBT 30l e B8,
*x BIAX@OIT TV — D B DBITAE X r- 3k
TA] BIZBEDD 5 TR TR . —ROBRIAER RS [T EREHED XEE B RICAR ShE R THoT
Ho THEL FET2HOTHAL . RRAORELHE
TEJ SATXMTIid 503, ERHERUZIZARSAE WOBMOT- DI BT 50
o (X BICBEOH 5 TR TIh o T, YR TR

TL ) B RICEE 2T 2 0Lt o TR O R1T
AE LMo ER 2HIT 5708 BT+ 5
XHR (BB EAT)

TO] AR L BBR, H. BR%ICE R 230

DOFRME LSRN EEZONE B D
FIZBEEDH AR TH - T, YL o 1 L
roxERE D, BEEICLS>THRTHAEEEIZ
Ko THESEERRNEEZLNEHOD

Ny

(P EBXHEAR T, D OEEHOTEOEBLR2HE (&) F— 7> b7 7 U —Xik
ERRE 5T L7 R S DR E R 20.1098
12. 10. 98 .
EEREREOATROH TR FeeF %Ea(%M@%éwé) N 4K |[9731
AAERHFT (1SA/JP) wea —ik )
HE£2100—-8915 )
BRHTRERGBAE=TH4%3 & EFHE 03—-3581—-1101 HWH 3435

BRAPCT/1SA/210 (2~2—)

(19924E7H)




EHERHERE

EEHESES PCT/JP98,/03276

C (Fix) . [E#T5LBDHHILAIHR
I STHRD &Y 5
HF Y —x% SIAXIEG RO—EBOGHTNEET S L 2k, FOMETSEFORR HRkomENOEE
A JP, 8-199303, A (KA#HEMKERMHt) , 6. 8A. 1 1—9
996 (06. 08. 96) (Z73IVU—22L)
A JP, 63—-76815, A (BkX&um-8lpy) , 7. 44. 3. 4
1988 (07. 04. 88) (773 U—72L)
A JP,2—149643,A(%ﬁA&WF%%W) 8. 6A4. 3. 4
1990(08.06.90)(77 J—72L1)
A JP, 5—-171347, A (BailEkStt. b3 ¥ agEk 3. 4
AEfh) , 9. 7TH. 1993 (09. 07. 93) (773)—
2L)
A JP,6—60345,B(&ﬁA&WFi%1) 10. 8H. 4. 7
1994 (10. 08. 94) (773IyU—AL)
A JP, 4-143253, A (MRREUHMTRMF) , 18. 5 1—9
A. 1992 (18. 05. 92) (773 U—71)

¥BAPCT,/ISA/210 (B2_-YnEx)

(19924 7AH)



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

