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Some Basic Considerations on Crack Arresters (The 5th Report)
—with special reference to “Ditch-type” & “Stiffener-type arresters”—
by Takeshi Kanazawa, Member
Susumu Machida, Member

Masahiro. Ohyagi, Member
Summary

In this 5th report “Ditch-type” and “Stiffener-type” arresters are considered. In the former the
arresting of brittle crack is effected by the mechanical factor associated with the singularities of
stress field due to “ditch way” where discontinuous change in plate thickness exists and as well as
to the increase in toughness of the material by plate thickness reduction. The latter type is similar
to stiffener and frame which are popularly seen in the plate and shell structures. In the case
of stiffener type arrester, material quality and/or dimensions of stiffener is so tough that the
stiffener never breaks even when the crack in plate ﬁasses the line where the stiffener is attached
and the crack arresting is effected by the crack closing action of the stiffener.

Stress intensity factors with the presence of the above two types of arrester are approximately
calculated and the results are compared with those of brittle crack propagation-arrest test using
the double tension specimens with arresters. In connection with the analysis of Ditch-type arrester,
the- mechanical effect of plate thickness on fracture toughness is discussed.

Further it has been found out that the stiffener type crack arrester is effective and promising
from the practical point of view.
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Fig.1 Ditch-type crack arrester model
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Table 1 Steel investigated.
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MY Al-Killed 20 [0.1310.26|1.220.003/0.007| 0.56 | — 43 " 56 45
GWT5 Q HT 55 20 ]0.16 | 0.44 | 1.37 |0.022|0.012] — |[0.014 39.9 57. 4 25
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Table 2 Experimental result

b—t; applied stress | arresting temp arrested crack length
Code result
(mm)(mm) (kg/mm?) ) (mmj)
8— 8 25 —-38 GO —_—
16— 8 25 —41 GO —_
32— 4 25 -39 ARREST 258
GWT%Q | 4 4 % —40 ARREST 221
32—12 25 =42 GO ——
64— 8 25 -40 ARREST 310
8— 8 35.0 —49 GO —
16— 8 31.6 -52 GO —_—
MY 32— 4 - 34.2 —52 ARREST 265
32— 8 34.2 -50 ARREST 275
32—-12 34,2 —48 GO —
64— 8 34.2 —49 ARREST 262
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1
. {1—-%0—30) 135

(14)
0.75 £>35
(iii) BE® log;yTy=3.19-4-0.0102¢-0.00720 p T, ,
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Table 3 Test specimen

Specimen | Type of Main plate Stiffener

code arrester B(mm) t (mm) Steel d (mm) Z,(mm) Steel
TS-S-A A 500 25 S50 100 20 3N
TS-S-B B 500 25 S50 90 20 3N
TS-S-Cl C 500 20 SS41 50 20 SS-41
TS-S-C2 C 500 20 S84l 100 20 SS8-41
TS-S-C3 (] 500 20 SS41 200 20 SS-41

— Stiftener 1000t
~
Lﬁ

“g 5003~
~ J,
, £ 1
5 200/
5 e— < Type A v
/ N
: XS 100 (—
é Type B T 50
¢
[ or
- = Type C 10 [ S N N S — | L1
Jle 34 36 3.8 40 42 44 46 4.8 50 52
8 —= 1000/ T (°K)
Fig.25 Specimen with stiffener- Fig.26 K vs. Temperature of the steels tested
type crack arrester model (the double tension test)

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

- 212 HEMRBERNE Fl22k

A,B #2575 # & LT main plate L h REDOHMBIEZEW LD TH D, CHIX main plate } [F—#f
FRWELDTEHD, LARCHRDOWTLTVAIAFZ7FREL 2 F v 7MERTH LFEIR 5O T,
AFT7FOEI%E SBRELDDEHRELL, AF 7 FIRBEEY T LB AR OFAIEAEER X o
TE 2o,

3EOMBOREARM BT RRBRC L 227 5 v 7 {ZIBHEY Fig 26 wiid,

3:2:2 EBERGIVUEE ERERY Table 4 &, HFRF D 75 v 7@EREAR % Fig. 27 R4,
NG, BERER7 VAP AF7 70300 EEK LCLE S IR TORBELZRE Lk KELEEDAF7
FH (REROBE 3.5%Ni #) % FE\7oB413, main plate (3BT B2 F 7 FRIEEENT Lis\ b %

BATE,
Table.4 Experimental result
Specimen Distance fx.'om the Brittle fracture propagation test
crack starting e.dge Field st- | Temp. Crack length (mm)
to the arrest stiffe- | ress ¢ T Remark
code ner ao(mm) (kg/mm?2) (C)  [Main plate ﬁ{,ﬁ;ﬁf‘te -
TS-S-A 250 15 —28 415 0 Crack arrested
TS-S-B 250 15 -27 250 0 Crack arrested
TS-S-C1 250 15 -28 500 50 Crack propagated through
TS-S-C3 250 15 -8 258 (1%) | crack arretea
IARRY ]
O
P | 7$-S-¢1
O (@]
500 =
’~ N
b 2ao ~f ¢ o
B
— =1
— 500
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=240 "1
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222 Fi q. 27 _‘t

Fig.27 Crack paths of TS-S specimens

TS-S-ARBRA TIX, 257 FRIBENET L ELhABS U IR 2 5 v 2 3E8ET, £275 9 271k
AF7FPEEBL, S5 160mm ZIE LcBAF 7 F0HE LisWiedEREIE LT3, Lotz
OHRDT7 VAR —TlElh bt 2 AF7FHEM 2 5 v 2 EBALLELTE, AF7FOFERIOTUL (&
ZIEBEANE VL) E27 5 v 7 DERINCH L ENTIEEMCHEET L CE2 7 v 2 MEBE2HGET 2 HEL Z
ZbNhBb, COBEDAF 7 FOULBEFEIERECIBFERFCNIBEEL TS tbZExbh, §%0M
BThah, BERESRTLS,

TS-S-B RBRAIZEED7 VA b 257+ main plate [TIBA S NI DOTED, 2T v 2IXAF7F
DALTELELTHTRFZFIIGLAEZ T v ZBRAD Tty ORI AR UL ERER O~ B
DI DN TCTHLEL ORANERMIIS L L2 X5, '
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