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Fatigue Strength Analysis for Bolts and Nuts Which Have Slightly Different Pitches Considering Clearance
Hidetoshi Tamasaki Nao-Aki Noda Yoshikazu Sano Yasushi Takase

Yu-Ichiro Akaishi Xin Chen Yang Yu

The fatigue strength of bolt and nut is experimentally investigated for three types of different pitch difference. The effect of
fitting clearance on the strength of bolt is discussed as well as the effect of pitch difference. The conclusions are summarized
as follow : (1)By introducing the pitch difference, the mean stress and stress amplitude can be reduced at the first root of
bolt thread. (2)The fracture position of bolt thread is changed depending on the pitch difference. (3)The clearance affects the
stress distribution along threads more significantly when the pitch difference is larger.
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(b)FEM analytical model
Fig.1 Schematic diagram of bolted joint

JEFHRBRITIY, SEEIEFTRO 60tonf V- — R F B
FRAWT, #k UEE 9Hz (324X 10* [BI/Hr) 12T, AKERF
THECEREEM Lz, AREFIY, FHWRE 0N &
LI EARIE 14. 1k N & L CHBRAYE IR TR+ 5 Stk &
L7z, BB L ZoESREBOEXXZK 2 17T, EH
RIE DA UHHME IR LT BF O8R LRI 2 S Fam e L
RV N OREELE & R~ 7-.

2.2. FEHABRER

R LIEFRROBRE/RT. F72, M3I1Za=0um, bu
m, 16um COEFRBREORBT OFTFE27T. 9, a=15
pm 2k LT, 8/ F=30£14. L kN CHEFRBEEZITo7-L 2 5,
1. 94X 10°[a] CREWT L7272, Z ORBR TIXERIIZHAL b
M S LB 2R T A Z L NEMTH D0, F—
HEHZ T, EHICEELWV S oEh A F=30+18. 3kN [ TGEM
RBREIT o7, ZOREER, R LEK 2. 00X 10° B TR UEIY 44
DHE 1 R UA TR L7z, BB X 1 (a) TD No. -13 2L
BT, FTET LD No. -3 R UARITHEE 5 (K 1(b)). RIZ,
a=0pm 2% L CATRF F=30£18.3kN THBRZ{To72L 25
2. 19X 10°EICH 1 A UA TR L7- (K 3 (a). ZHUL@EE®
RV MEEEOWALE & —3T 5. a=5um TIL, FEROA
FEMET 2. TIX 10°EIRIZ, FEHTET /L No. -3 Ja U4 CHEMT
L7z (K 3(b)).

a=15um & @=0, 5um & DORIMR LEROHE: % ATgE & 4
D=L T OB 21T 7. 4 \TRT LD ICEBRSGMHNAR
FSCTHTVAR L FOEFREROD S -N iRESEIC L Tao
Oum& 5um®S -NHBROEEZ TR L. DT A F—
ElJ%ﬂ%u\ﬁmﬁF—soﬂLL 1N TO#RR LK1, 94X 10°E)> 6,
RO I-MEX TR - T/ F=30+18. 3kN TO#IR LEK 0. 49X
10°[E% 3R 7=, ZHUZ, BIIERER T 2. 00X 10°[E & HIE L,
F=30£18. 3kN (2§ DAIE#ER LK 2. 49X 10° A EH L
7o, 728, a=bum & a=15um OEBREFITI UL hDER

1112

F1RUATELEZLOTHS. ZOESIISHIES ZER
S, WA ERET D Z L IXHEBHNARICTEDHDT, Fy
RENHRE D RN FDOE 1 REAPLE 8 A LA TOMEFE
MIFNFN @=5um T2 71X 10°EILALE, «=15um T 2.49
X10°[ELLEE V2D (R1B]B) |
3. By FEIZLDNROISSFET LI F RN

3. 1. FRMTET VL RSt

R URFEEDISAEITIL, B I IRFEIAR O FEshs 77T
TN THDHH, T2 THHERFRET VGRS FEM Z AW
THEMERRAT 21T 5. FRITSHSITIE 5 E5R & FfRM16 DRV
ke MZXDPEE 17, 5mm, FME 50mm, [EE 35mm O M
AR & s AEATH D, T MIARL M LT,
Vo FZE o BFITRKEWE Yy F p=(2000+a) um ZHTHET
NaEEZD. BNVE Ty MEDOS VT Z 2 AXERRFRIC
125um &T5. Ty hORCILEKIZ S ILET S, By FEN

15! 35 f10] 35 (15 16 4l \

bl i d22025)

@190 |
9 S $19%95x 15

]

100 RS M16x 130

L3

Fig.2 Experimental device

(a) o=0Opm Position of fracture at No.1 thread
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(b) e=5um Position of fracture at No.-13 thread
(No.-3 in analytical model)
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(c) a=15pum Position of fracture at No.-13 thread
(No.-3 in analytical model)

Fig.3 Specimen
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Table.l Results of fatigue experiment
Specimen a=0um a=5um a=15pum
Axial force F (kN) 30+18.3
Stress 6 (MPa) 213+130

Number of cycles until 2.19x10° More than | More than
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Position of fracture No.-3 No.-3
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* : Until number of cycles=1.94x10° F=30+14.1 kN (Fig. 4)
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Fig.10 Endurance limit diagram (0=15pm)
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Fig.11 Contact status between bolt and nut
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