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Investigation on the Fracture of a Hook Made of
a Precipitation Hardening Stainless Steel

by

Kazuyoshi MATSUOKA', Tetsuya SENDA', Shinya HAYASHI',
Kenichi KATSUMATA", Chiori TAKAHASHI', Noriyuki KOTANI",
Fujio YANO', Shigeru KITAMURA?, Takahiro MAJIMA?,
Iwao WATANABE® and Isamu NISHIMORI®

Abstract

Fracture of a hook of a launching strop during lifting a launch on a patrol vessel is investigated in
detail. The hook was made of a precipitation hardening stainless steel (JIS SUS630) and therefore this
accident may be one of the typical problems accompanying the use of high-performance materials. There
was no apparent deformation in the hook and the fracture surface exhibited features commonly observed
in brittle fracture, such as chevron patterns in macroscopic observations and quasi-cleavage fracture in
scanning electron microscopy. Hardness measurement revealed that the material was harder than expected
for the prescribed heat treatment conditions. Charpy impact energy was less than one-half of the value
in the literature. FElemental distribution maps obtained by electron-probe microanalysis showed segre-
gations of the major additives including chromium, nickel and copper. The distribution patterns suggest
that the segregations were likely formed during the die forging. These segregations may have formed
low-toughness phases in the matrix. It is concluded that non-uniform microstructure with substantial
segregation is responsible for the brittleness, or low toughness, probably caused by inadequate forging
conditions such as low temperature and high pressing speed. Finally, more careful temperature control
during the manufacturing, particularly during the forging, is proposed for prevention of this type of
fracture.
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BEBCHBSB LN B3 E & biT, 21T~
T ENDBFRELRT R D, Fio, WHIEED
B E L LEERERL 2 TR0 & B RITHHE
X 20REMEA D B, BLETIEIC X NiF, BaEEEOmEL
BREIZIISCTHaEmn T EIcE > TW A, FEEEIC
BESHT N5 L EOREEEFGILTVIEL, B
BB OREEEICEIEN S - 12 2 & i, HMEAEO
R (F2-20 VR UKN2-6) kUM EHOEL
POBRBENS, TNOERET S &, BHEERKD
REEHSBEU T, R X 5 EHHEO &SR
VIS8R OFR & 15 2 8BS KM O TR A B ek EE O
BAMLBEREEZEL SN 5,

3.2 HELBREAEDORSE

(1) #MEHFEOREL

MEOZEBEDLON B IT b b 573, [EIEEIcEl
s niztho 7 v 7 ICBEESFBELTE ST, T,
HiBC L EROMEEOAONERTD 7 v 78
WL -7 2N DIE, HMEmOZEEIE (X
) o kHHEREBEIFNE, HEOREEH-TH
B EEEET 2R T LRIV E AR
W5, ABEHFEAR, REO7 v 720 TEHOD
BEBRENEN, BRENWHDREh -1, L
Lish o, BEBoMEER b EofEIickATHS
PRFHATH B0, FicEl—eo v F OBGOH D K
WIZIZ i ERT 5 & & blc, EATEERBL
HMEATFSZE, MohOWENBETSH 2, 550D
BlfEicH iz - Tlid, BEREORE L. HIcBEks:
GUEBEHORBELOLHELEbN 5, BuEHGE
KTEOREZHEE L., BEREERR 2NE AT
DT EDHREI NS,

(2) BERICLZBETFHEORS

B, RES MBI & 3 MEELoERHER
BIZOWTHRET 5, MR OBEBRIE IS
LBMREA B0, MELELABRETE AREEND 5,
Bz, BEBEOMBINETORER. BENAD
THEORIFOBELZIEIEME, 7y 2Itisbh
RSN RE T RN E L 5 h B,
FIT. 7 v 2 ORPTOBEHBEFFELFH N/,
W7 v7 (BEB) olEh, SBMELTHEER
792 (BEEN) 2828 L, K3-113. BER
FEEOFHIEOERRTH 5, 7 v 7 OREWILEIC
WA I R R T A E &, RGBT E AR
L& xoER (Em) »50REHEERRL 72, &
Blo&REH S ICER T 2 8FHOmERLOEELR
{teod, BRHE Rew) D5 umBEIRIEZE5E
ﬁ%m@t?ﬁ:o

BonERE2M3-210RT, ED2oOBIIEZ{FH
EThv ZIFhRICER T 7 —-#EMREBINTO 5,

‘ e
\V /cu:tj’ﬁ
i

B3-1  EBE RSl ORAK

1

oV R P
0 RBES ¢ (MEz) 12.5 0 JHEH £ (MHz) 12.5

(a) (b)
M3-2 Efxo-oZERY (b)) &

2027 MV (F);

(@ BN, (b) Rk B

HRC R T ERBOA HEIN & D IRIGIIR 2 - 7o,
ToNIERG = — ¥ o B (FFT L)
WKEDBRZARI PV TH B, AR BOFBLEARK
HoHES LE (@R BKE = 3 vE— LN
Ehote Ty BABEESEIERBOAEPEL
BRESS (5MHz L) TREHNOFHEFV,
AEBLERNOZRIKRELS B, BEOGVHE
EF B HIcIF— 7 OBE L BRI ERICE D
BBV ETIED 205, mEOBICERR « EENE
WHEERE L, JEiEREEE LTomgitRRB s
170

4, FLH
FHB LR 2 5 v L 281D 7 v 7 OB ER DR
(119)
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HROBEEIT - foo MMEIEERE R ISR S 2R
BRLU, B &y v VEFRABRER, O, MRBES
BTH- T ENPHOPICE - 1o TESIFICLD,
7 o LRI, EEROBEEESREY)
TH - 21D IEFHERETE L 2 & WO EREE1,
SROBURICH T > TR, BEKROBEEESOLLE
TEROREUS#EREN 3,

W

SUS 630DFEME., ML UFicliE) K>VwWTTH
REWVIZOWICHEENK (MPSRP) RO/NEE
BEK (AES) cHBE&LEd,

(120)
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