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An Experimental Study on the Inner Crack Growth of Welded Connections of
Steel Structures
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Abstract

The characteristic of fatigue crack growth in the homogeneous or the soft welded connections
used SWS-53 steel and HT-80 steel as base metals is examined by fractographic analysis. As a
result of this analysis, the fact that the characteristic of fatigue crack growth which is observed
and measured at the surface has wide application to engineering practice is verified. Also, the
fact that the welded parts of HT-80 steel have much danger of brittle fracture is prooved.
Considering that the striations are observed at the welded parts of SWS-58 steel and the spacing
of striations has higher numerical value than da/dN, we can prove that inner fatigue crack

growth may develop in zig-zag directions.

g B

SWS-58 gitfst HT-80 M8 BM 2 3 BH =& RESEERY FSRUNERES HiEmes
< @t BEfst EEAA B, MEE ESRENEREY T8I ERke T AL g
1etglet. =% HT-80 gifre] Shieils MiEme] Sigtto] 2 AL v
SWS-58 giirte] ghgEitel & E¥H Eool A HR, ¥ 1AL da/dNnth ¥& & HR
hEd o] A2 AFESERC) Aoz HEeR BESE AL & F7F At

QA HR =E sl Ao F REMES
1. F W BE BiEYS BEERTY BAUEEE: #
EWe w2k & pEE Fu gt

BiES MEwe 24: THREEES & IHe ESRRRMET RYERY B4E, B
EEE, BPHEES BENNSER o Rdxn  HEHM KEFS BEM HEERMEE JRdx)
I levl, SRESEMAEC = EgNE 29

N

* EHA - BRATERPAAS $ig, LATER . N o
- EHR . REKEE THAE DE LkTHH g kel FESI, ol AL EhHEiE oA
v E@E - WEABRR TRAR K% LATEH SRS BAL (RfEsls FRoE A 3

E5E P2 19854 6 — 121 —



H, B4 BHEGEEe B2 04, BEsE 5
g FRY FEER 2 REEEC] S44¢
ZbA "Hgd,

3hd, THIE, Eo i 5o A S @
S0l SREETS WITA oFm. SESTE i
e KEFEE 24 Hel 84 (B.M.; Base
Metal), #EEH(HAZ; Heat Affected Zone)$)
B B(W. M., Welded Metals)-& ##rstA =
=5, o] Ao BAREBE WP Wi
T A 2 Hmd F®Rshe Aol ¢HA
@,

ol o} T GEEY HASRMNRER WED
Wite] w2E TRSHE Aog, ozl U
WHe REFae HEslr] $3 Paris 9
Erdaganel) &3 A 3= FEHREGRES BRI
RE Aolo] EEERIY HEAL REHEHE
(Linear Elastic Fracture Mechanics; LEFM)£]
Ao E Hot F2 gA-§ ZA @,

T, BHEEAERS EHUEEEE st
A5t A9 FiEg EEBI EIRERK JKE
AR a7 93 BRERE o8 HELRE B
Fatiste] 4K ot RETIEARES] HAE B
o B FiRste] T EAEE ¥ Azt
F & o] Fol o,

] A g 28T AR BER ME T M
H(SWS 58, HT 80) 2 = A %F< &G0
kg5, 60kg s, 80kgF) o2 ABEE KAZL
PAFRE She] BT HEEERS CT 8EH o A
3 EHEHC] HEMS LE = HEEEle 3
) e [ENHS) IRBES (FHAA BEY
WHEE-S EEBEMNEE (Scanning Electro Micro-
scope; SEM) .o 2 BEsl= phEMET (fractog-
raph)-& EiEslo] EHMN =& EENA SHT
Eet Gl onl, =3 ABAEEA A8 BED R
27 SBARREE Gt Fefo] o F
ozl Zrr EHHAEL AHoz 3 o W
R elgA-g A Aol

2. mHBE S8

2.1 Efd) 5%
FEEBES B wHer EZsly »H,

— 122 —

NEW Ev B 5o FFE o F2, oJAE
B @3l FWiEol HEEES B1BEE
v}, ol AL B < (predistent slip bend) o 2
FE e ey UdEAET EpER (cleavage crack)
o] Fl4leolo] H2RIEE o RUREERK 2
dolzteh. BEMIQY WHIESE FHEA 45° ¢
ST ETE RS 3 B E "o aud, ES
WY Elme HHd GRBAEE hLoE
¥+ beach mark =¥ 2743 woke clam-
shell mark & o] #d WMBBERE F9+=
fish eye & velz, olzdle g wisE £2
ratchet mark 7} FE= o},

A S ng e

AN

&
g
N e
N C e
N 7 v e
N U 4
= 8 dfs T )(\5\\»\\ Py
N %
2 .
!
i

|
L !2
\

N

From ‘Strength of Solids, by Hajime Nakazowd and Hideo Kobayashi (2)
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