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Effect of the Link Shape of Large Chain on Stress Distribution
Nobukazu SUZUKI, Isao SOYA, Hiroshi NITTA and Masao KoNDOU
Synopsis :

To improve the fatigue properties of a high strength chain, the relationship between the shape of link and
the stress distribution in it has been investigated.

1) Stress in the chain link under load gives different distributions depending upon whether a stud exists
or not.

2) Even though the chain link has a stud, the stud does not functlon under low load when a small gap ex-
ists between the link and the stud.

3) Dimple is generated on the inner surface of links owing to studding. When the stud does not function,
the stress concentration occurs at the edge of dimple.

4) With increasing the contact area between links, the maximum stress under load decreases.
Key words : anchor chain ; stress analysis ; fatigue ; stress distribution ; shapes.
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assumed to be riged body in stress analysis

Fig. 2. Coordinate system used for stress analy-
sis of chain link.

—%, HEVERY CIhE, Uy REOFIEEH
S BRD LI KEKaEN .

e s (1h )
ZIC, F: )y OWEME, »: BRRE, »: FoLd
MASOME, R:R 27t R. ZHHORICLD Y
YURED 5, WROONDBH, FTDDIZ, So My %
RO ITNER SR, ZhoEHEHFEOLARY 2
Xokdons, DT, FE/RICOVWTHE~<NS.

Fig. 313, R/D=1.1, =00, &, 2% 5 FDOH%
WaE LR WHEOTIRILIE K(8, x A¥ieS) P/F T
o Ml) OHAOHEYRT. ARKPSRSY v FOK
HIZEDOTC, RRKIGNOELLMBEOR LB Z Ehbh
B, A¥ v FOBHHEEE =69° T, |MBEE 6=

90° TH Y, Kpo(K DEKME) 1ZHETN 3.9 L 4.1

Td%.Fig. 413, Ry/D=1.1 1285 a DFEELRT.
a2 T, KPR RIZEAMEBEIRZIFEAEEDL
VAT, @t 20°,40° L RELS BB E, Kputd 2.4,1.3

without Stud

/.———._‘

7%67%;\0\0\%

with Stud

N L
4 3210-1-2-3
Normalized Stress, K

Fig. 3. Comparison of stress distributions in
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Fig. 6. Relationship between tensile load and
maximum deflection of chain links without stud.

An arrow shows the initiation site of fatigue crack
Photo. 1. Dimple pattern of chain link due to
strong studding.
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Table 1. Loading conditions for stress analysis.
Direction
Loading point .
Xao™ (kef) Yoo (kef) Xio (kef) Yio (kef) Xeo (kgf) Yoo (kef)
P, 15 838 0 8749 0 6285 0
Py 30128 4772 17 233 1508 12473 1092
P 25 626 8326 16 442 2900 12 194 2150
Py 18 620 9488 15154 4 060 11732 3104
P 9788 7112 13 404 4 878 11 096 4038
Py — — 11 248 5246 10 294 4 800
P, — — 8748 5050 9338 5392
Py — — 5984 4190 8244 5772
Py — — 3038 2550 7028 5898
Py — — — = 5706 5 706
Py, - — — — 1312 2272

* Suffix shows the contact angle ¢ between links
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@ ’ (b)
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U & V correspond the end points where restriction of deforma-
tion is assumed to occur with the stud

Fig. 7. Finite element subdivision for chain link
without dimple (2 ), with 2 mm deep dimple (b)
and 4 mm deep dimple ( ¢ ).

20° DA, 0=0<20° T TORIEHIC P~ Py, =40,
60° DIFE IR EFNFN P~ Py, Py~ Py IS 472,
BMEDOKE &3 Table 1 IS5RT. £ 7=, B ICHV
7o BEAR BIL 87 kgf/mm? & L 7-.

Fig 7R LAF2— ) 2 72 OMEFITHH5E]
RATE % 100 ¢f (ANFRIGTT : 22 kgf/mm®) & L, o=20°
DIFEDAY v FOBERIZLAY) v 2 OEBHIHEOL,
% Fig. S IK/RYT. ThASOSREHEy BB
LR LEAN I LTS, LHL, X%y F
DBHHLGEEDWED K, #HEBLTHBE, ¢=20° I
BIAMITYER/OKERE 2.4 THHDIZH L, FEM
DERE3.4ThHA. 22T, FEMIZLED 4=40° 60°
T, A¥ 9 FOBHABHII>WTHEICHSMAETE L
7. CNLOERE Fig. 9I2RY. ThEFho K,
i$3.353.0T, advkEL ebE, K WETT 5.
Lo L, HIE)EROERRIILE K, DIETHRAX
vy, TRHDEOELSMHIZOVTIR, Fo—V >

without Stud

[

e ———

———
-
-

Omax = 74 76mn? Chain Link

Load ; 100 tonf

Fig. 8. Comparison of principal stress distribu-
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Fig. 9. Comparison of principal stress distribu-
e . . TR TP 400 - o

tion in chain link between 40° and 60° of contact
angle.
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Fig. 10. Principal stress distributions in chain
link with 2 mm deep dimple.
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Fig. 11. Principal stress distributions in chain
link with 4 mm deep dimple.
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