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Stretching for Band Saw Blade

Changes of Fatigue Strength and Internal Residual Stresses
due to Stretching

Rokuo KuNoO
Osamu Do1
Tadahiko KANAUCHI

Abstract

A band saw is pulled by two wheels and bent on them.

So, the resultant of tensile stress and bending stress in the saw blade is
repeated about 1000 times per minute, and their total amounts to 35-40 kgs per mm?
in the mean value for the direction of width.

In the local part of the saw blade, the total stresses are supposed to be pretty
high due to Back, Tension, the cutting force and the influence of the saw teeth.

As the saw blade is given the plastic deformation by means of rolling, so-called
Stretching, it is necessary to investigate the effect of amount of strength, cold
rolling and pulling force on the fatigue strength and the internal residual stresses.

So, getting specimens from three kinds of the band saw steels, we stretched
them under various loads and practised the fatigue test with two kinds of bending
fatigue testing machines, electromagnetic and mechanical one, made by us.

Moreover, the internal residual stresses were measured with the method published

by two of us in the paper “Measurement of the Internal Residual Stresses in a
Metallic Plate”®

Results obtained are as follows
1. Relation between Hardness Numbers and Roller Loads.

The Viekers hardness numbers increase gradually with increase of the roller
loads.

2. Relation between Fatigue Strength and Roller Loads.
The electromagnetic testing machine and the mechanical one show the same
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results for the same kind of specimen.

Fatigue strengths take maximum points at 500 kgs of the roller loads.

Moreover, the results for specimens with punched hole show that the influence
of the roller loads is little.

3. Relation between Internal Residual Stresses and Roller Loads.

Stretehing makes the great change for the amount and the distribution of the
internal Residual Stresses.

The changes of the internal residual stresses are in the intimate relation to
changes of fatigue strength and would be a great reason for the existence of
the maximum points of fatigue strength at some roller loads.

4. Relation between Mean Stress and Stress Amplitude.
- The mean stress and the stress amplitude have the straight line relation
containing the tensile strength.
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2 USRI Yo TN E 5 2 b, BCBELRTCEOMRCHEDNS2®, &
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CEET 5. HeRime, <y 2, Fveay, B, @EOBEBTHSARSBEERSD
DTHB. T TCHOEARPRIRNEED S CIE, T ORI, BRANIOEEEZ Ontr b
D5, WICEACER BBMENTE 52 5 C &SR, ROBERNICITE 58
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PR LEEL 57 Th 3T, ZOMER, BhME s 1R L, Mhrokg 2@,
Bkl R 140x15, HihbzCE 5 BBR A 200 x15, W ITERs 12010 G, Hx
BT X oTE b & b, UG CEPIER Tk B e, Ml BT SN E, R TR
2.8mm OIHEZIMF LD THS.

BBIHOIBRT R 2 TRllhE, Bgle OMBUELZ N2 3, TTAFL2ZZORETH
iz,

e | o Tt Y T
RUR BB No.ﬁﬁﬁ kg kg/ m§m21 kg/ mm2 kg/mm? Vickers: Shore : ,ffé{ g/ltnmﬁ‘;‘f l{m =
1 0 | 165.5 158.5| €9.2 | 416 | 56.6 ‘ !
_— 2| 300 | 165.7| 159.0 | 69.4 | 438 | 58.8 :
o |08l | 3| W0 1660 159.2 69.8
‘ 4] 500 | 166.0| 159.0 | 70.4 | 447 | 59.7
B.W.G.| Ni 5| 600  166.2 | 159.2 | 70.0
Nigg | 1.06% | ¢ 700 | 166.0| 159.0 | 68.7
70 800 | 165.7 | 159.0| 67.4 | 454 | 60.4
8 0 | 121.5| 114.0 52.3 | 896 = 54.6
9 300  121.8 | 114.2| 57.0 | 399 = 54.9
10, 400  121.8| 114.3 | 58.2
11| 500 | 122.0 | 114.5| 58.5 | 400  55.0
12| 600 | 121.8| 114.2| 57.5 '
(1] 18| 800 | 121.5| 114.0| 52.0 | 402 | 55.2 :
19 |4 14 0 41.0 5 U om=25
BW.G| ('gay | 16 0 37.0 [
C @ 16 0 26.5 | om=60
(A) 17 0 14.0 : (7711299
18] 500 39.5 g
19 0 |(93.8) | (87.8) | 7.0 ! B
20 | 500 | (94.0) | (87.9) | 87.5 f )
21| 800 | (93.8) | (87.9) | 39.5 | 7
22 0 27.0 f L R
om 23 0 | 125.5 185 60.0 | 465 | 615 - 1.1 — 1.3
24| 800 | 125.7 | 118.7| 64.3 | 475 | 62.5
e 9% | 400 | 125.7| 118.8 | 65.7
BWG-1 09605 26| 500 125.9| 120.0| 66.2 | 485 | 63.5 | — 6.7 6.1,
C 4 27| 600 @ 125.7| 118.9 | 65.5 5 i
(B " 128 80 1255 1186 60.5 | 502 | 65.2 | -10.0 6.8

iy [E A £ ¥
HEAME (Stretcher) gfoRkilc, H1ROML, EFCHmETs25Dn~35—~ (%70 mm,
Counter radius 130 mm) OMIICERLEE, ~v FArkEdb LT, v—5—~F T, {FLERM
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TN CTHITIS

R

DORKERD., TO&E, BEREEFED
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5 Ly, BRISH o Bt TRE 5.
@— 7 > o =14.61 Ehé/F
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W EIC X VIEEOFERENhEE2, ROOCEZC X VRN EZE 2155, E545% 900 B O
WEREE, » Fw—-2EKk 100mm THS. P2 LM —BET T~ 2 v o S FEE
T, E— 2V POWE 50 mm sk 2 F S EIOEREL 48 50mm & Land, WROES, &
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CEHMPTCEEL, CEERE L C—E0MRERL, B bR Ho—E DB TER

Brk LoD, AZ—a ZRRERICOU g e TR OMROLRMAE 3id, i koT 2R
ORBNERDS.

HIEEMIE 100V, BIHEE 1.0 ~ 1.3 A/en?®, BRI IpSEIRIMO 72 i, HNO; #
s KERE e, BRNE 7 » 2 —~TH 3. BTIEHESR GRS 1) &HER (BT 2) «©
b, RxDHFMICOWTOHGEE FHILOHERLB KRN TRHEDTH S,
0:(2) = {m/(m’—1)} {mu,(2) + ux(2)}
05(2) = {m/(m*~1)} {mus(2) + u,(2)}
T

E di,
1 (z) = ECH A {(a —2)* iz — 4(a— z)tl—l—ZS dc}
1
J

ux(2) = i’zfi.i' {(a—z)2~ %%1— 4(a—2)t,+2 SO 1.d¢

AL a=WE z=W§WRELRES,
01,:(2) = z BB DB BT,
m= KTV E= I/ EH,
I = For—-oRks,
L = 27— ER RIS & OIEEE,
Le=2 CHHBTS A — DM
(2=0 T thez=0)
?f{@‘hticf, BN DAy — A DEHORIEFHS LY, t—2z OBEREMMERH T, §,
— g tdr, TxRkaiz.
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) EELA-5—HE 4
# 4 REMhC v — 5 —10E, #Eilic Vickers B E 0% b DTH B4, v — 7~k
OEINELCHESE LT, TEMTEACL330EF2biLs.
i) EHERELN-Z-HE

19B.W. G. HSBEBEE L, Mihici K, ]
EEY, SIS E &oT Wohler © % 30 : —
o | o AR
— PRI b OB 5 K, 6 TS, 5 \\% .
405 Rl —Rb e SR, Bt it 7 N
B OWTHRER LR Ta 503, F—0 ) \"».Ao\
0 [+
e 52 cns. H6REw—~5—~HEE X\?
FEx L2 EROWTHS. AR TIE, o _ﬂ""“ﬁt‘:g:
: 100 4Bg Wi o
Stor 3 BES5E
o - /"/
B 3 (i _o—"
}g N /_/o»'”"
T e 5%
480 = 5.l (L] o o
[ o e A 3p0
_ (11 1
) - RL x 400
a

- {
e 300 U—‘;ff?gjﬁ Kj oo /05‘ ﬁi@m& 5'XIO;. 106

N B6H



7 WO o BN 7

SEER 106 FREsc Wohler O — 73Sk EE K S,
H7 KA v — 5 —E, @ REY Lo, AN 5, v~ 5 ~HEOHE
HREEC T TR LLOTH Y, H8 KMz Ryl LR B Lt DTHS, 3
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300 ! ! ) ! )f)ﬂ 'K; 1 20 - ! i I \
& ] 360 560 te 800
=4 7"'3“2 ﬂ"‘"‘?"zﬁ.‘ ;
BTE B8 H

FRE LIRS, w— 5~ 500ke 2T AL, TR b v— 7 —wFEEET LIETRE
Bz oTHAN L, 800ke wEOTKE, 21B. W.G. Nigy 19 B.W.G. C48 (C = 0.83%)
CCE, m—5—%hdAVvIREX D LEBHRES ToTnws, X EHRE 19B.W.G. CHl
OFps 2LB.W. G Itk L 6 LI RICEL Tns.

AR BT T 5 8EE, v— 7 —1F

L RO N EERLTWS. eee- ae U
N - s vBE 0k
iii) BEAHEA-S-HE ¥ ] l l T I 1]
o | pabeged .
. e 0 > oo tron BB En, |
AN & b RIS L O NER O IS T) 53 sl N L1
e . 0 2.5 1.0 mm
gt V5. 59 Kk e OfETZ, g”l $00kg
HHMEMFRICOWT T ® y F L DT 7 s -2
BB, WNCIERE L Y OBE, HHilcia T $%mx&mwo 1
'Sé ;
BHRAEEY, w7 —HFED 500kg, 800 10l
kg, BOiw — 5 —E 0l R wEROSAREE m'[ so0k l
o0, Py
R L7 IS v
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BRANE, v~ 7=l EnEEICR s} oot Peol T |
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v — 5~ 500kg, 800kg LS
(ST B TS . B CORSIICZE Y,
MGG TN EHOEMER LTS, Kl
MR TR 3 8RR O FEfEs 10 AElE & T,
fEMNDOPEE DT ERICEDT NS,

# 10 MEghuic v — > ~TE, HENCH
SRR - ETERIS S (B 27wy b
Licd DTHD. 3HETEDSB, FHEY
SAE e — 7 —~MEICKH L, W< BRI EE
BRERLT S,

iv) THEHEEHIED

b B C TR ) &S TR 2 42
2 TR Lcisl, W OMic—HmBItR
PEDDBIND.

#11 K (a) jaMEihc s, fimcik
KBS E EOTE D, HBILE (b) &
AR D < T, BECS RN &0
7L DTHB. ou oy EXEPRRE, FKEfRH
zEDL, 0/, of BHEHEHEICHS 55 R
WA, MBEEEDT. TORNBNE x ER
BRI L, BRI 3 2 OBRICHTHE
TR EEME. Biew —~5~E 500ke
DR CERT Y, LRI YT S,
T DEBRAME 2 BT D.

4 % %

i) EPRELN-S-FHE
v~ 5 —~fifE 500ke FCIEILHIRES L
s, Wow—5—WEsiT &, Y
TREEASIRAT 5. EEEEC X B IFRIED
MLk Ui, ik, ROEBRRERRIS I B
EFLLDTHDEHE2 DDA, WHRE
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B LEER, 2o TIRYBEY T 3RRE 52D, BTG 38 OB
F1&, HHBED F OB W ST 557 (Apparent working stress) & ©#n (Actual working
stress) %Z:k®d, FHICE WIS EH 12 BicR L.
O REEIER RERIE CkR S 48, R

& L7 dRic @Em O3 < O B IS

st & LB 2 DNE 0D, REAMEC 60
BTl RESRBTIRSNC XS A K% 2

T EMBNEDH D BHEHTHY, Actual PX |
working stress 3R IICEWTHE LT 7}";‘ 5
B35, 7

BB v — 7 0B WRHGEEE I AT 40

58.9kg/mm*® OFERIBELTEY, F
W TESMEEIRTLOEEZ2BILS.
v~ 7~ 500ke O & wiE EKHIC 30 l !

o . mw
59.5 kg/mm?, ML D 0.06 mm OEEED 0 0 1_. x 0.2 ;
POLEYS
2 IR = pfa \\VC ._)(
T ix 61 kg/mm® OF[iRISIISEL TEHED, =12 @

EMEAE & D A iSH TR L Y
EHEND b TOSIMBIRFHEE R L ehEP b hThv.

v — 5 —ffE 800 kg CIrEEHE G 50.5kg/mm?®, FEE X b 0.025 mm OEEX 0T 59 kg/
mm* THH, ¢OEATE 0.025 mm OEEXDUDT D 5 DI IS E 2D TER W E
HLohs.

— ST Iz SR, BRISHHZLL, T2 T LeRBINTED, AREHRLHE
CHBE IS N2 e B OBBANIER ST, BRISHOMECH T, —BENMCES L8
535, AREBROFMMN D E, MRS X oTEES IR D B LR THEFIEEB LD
TR HEELDNS. BBESRERe — 5 ~HfEC X oTlkfiicEL, Tk ) TS
BEEE, HEOFBMLEINCHRENTIOLEMEIT L BT EHBRTHS.

SHIC BB RS B &9, BRSHENZ 2 B, WEBIRWT actual working
stress WAEEFESIERY, BEBIORDIC, Hh2OTHL 538/ 8d5.

M O, actual working stress CoOWTKHIET 3 EBEEARMEEIA D, AERIC
RTY, BEBHSHESMIECRET v~ 5 —HEOHECHIRFERE BN S.

i) ¥ R & B
w =5~ IR WEROhICHLE ST O ER G, BIREE 1.4 25,
—7, STRESS CONCENTRATION DESIGN FACTORS (R. E. PETERSON)® o
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737 g, BT, IRERE 1.65, BIRIESRIRH 0.95, ST bRE 1.58
TH5.

COMEIEERE L D KEWEEEOT WSS, Rockwell C 45 LI ORISR LTk, #55
IETIDAFAED e VT EIRIEZ AR T BT Enb B Ll b T3,

FAHLFEBZRIRDY SR TifH<Ti5.

R ORI E on, BOENE oo &35, WD NI 2 UIREHM K 3 0RESH
FEERTE, BR, BNEHE ot o/Kr THB. AEBRT 3 EACE, Lo
DRIRDY OHRNE 37.0kg/mm?, BB ow = o, = 37.0keg/mm® THY, MR TS
By =141 B3¥, ERcX V535 &, FHED OshiEdE 28.3kg/mm® &7z 5. —7F,
EENT X BiE1E 27.0ke/mm® TETEEFAEC LTS

v — 7 =0 HHERBOBA G, v~ 7~ ORESEN LHERDILT VA .

WALOF—MFIC T, »— 5 ~WE 500kg DEE.11.9% b v~ 75—l wEaC
H-oripmmpsss b L, 800kg Otk 0.6 Z i Lcw3s., —, HiEMcr, vw—7
—~ T 500 ke T 1.35 25, ENMEREESSLA-L, 800ke T 1.35% A LT b, 800kg D
i, MHOEALD L REVIRARZRL TG WSS, FILERO e - 5 — DB IER S v
I5CHD. THEEREDHEL D B, VIROFHREOFEKE wehEBbns.

HIFFDO e — 7 —5FE, 0kg, 500kg, 800kg OYIRMFHEHIE, 1.41, 1.56, 1.42 T 5.

iii) FHSHEBIEED

TS &S TR & OBIfRIE, FR O < EARNRBEREF L Tw5.

Goodman® i, R ZSHOH, ouw ZT)IRRE, on FHET], on=0%k28, R=R, &
BEE, R ZxiltEblLTws

R = R.(1 — on/cw)
AR b T e — L, FIAPHCR TS, SHERS & LT, HRBECHd 55 Rt & B
WEREE, B« 7 BItRASAR AL
FilR, FHRD OISHHRMEGIRRE X Y, HHBERIC T, NiRY OBE 2 HOTEOFEE
NIDISIHEN, Tk, RAEHEMYGebITHS.

) B
T OB B L 7e BRI i 5 0 BB O E K 1, A B SR ATE SHM,
FRASTA S iR B ORI DR 28/ IS SER MR B B ERE TN B LT\ e 78 5, B w7~

FIMsEBEE & i DEMCEER B/ IR T L Cnie B iz, #pUE %R o kR

g, TESERE EREOREET, FHERBOFCES
PRI, dBEEM T A K K ROLEESETT D FWe bz b O TH B,
TR E, SRR ISR T T e BT,
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