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A Study of Metal Cutting with Tensile Load. II
Effect of Axial Load on Cutting-off

Tatsuyuki Uto and Kouichi MiNnaMI
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Table 1. /N4 DT
/4\“% F v TWOE vy Y 70T WA | BT | Bic s | 7—re—
=) A B C w H L o oty o, T
1 5.8 | 22.4 4.4 | 18.8 | 18.8 | 177.8| 10° 3° 3° 1°
2 58 | 23.5 4.0 | 19.2 | 19.2 | 178.7| 20° 3° 3° 1°
3 5.8 | 23.2 3.3 | 19.2 | 19.2 | 179.5| 30° 3° 3° 1°
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B¥hThB,

Gt EMEELIEE (£), SEEMEYEE (—) L XsZ it s, HEBEPRIL RSN
T, bR Fig. 4 L) TERER 6 SEEOL LI EFThHb, ik KA
BHix JIS v Table 2 0k 5Ths,



146 IR N o/ I

. =% & % &

ISR & ERAC IR 213, YIS L REH O X, DHERST & IEI%ME, I O0ERED
b L UYL OBIFREH LT Lindud e bic e L LYIHIRMBIL S A4 s DR, B,
WEIMORE, #hEltE CIEERE, Yok, XY, UHEOFELY, 2L0%ME1L-T, Th
OEFARFICERT 22 \0) CLIEDLDTRETH S, HTOEMHER LB, foFRMHE—EL
LTERTZ2O0RHETh b, EBCHEY - THEME (E), BIUFIEE (B) #ERINZ 28, I
Bl & FERE, 3 LOTIRAI & W iRhih 5 & EBRARFETH 5 1c®, #hat JIS OB A #if
0.01mm) WIhH 2 E ) EHERLIC, 7R b AS—%FHL COMBRIL, EEDHE, Tl
F ooy 7 EWRALE LY F— L DBHIEEIC I - THEAUL0.0lmm N Th - 720 FHEFEDYE
BEHAT 2 T~ v 7 LBED DIDDF +» v 7l ORI, TEEITF v 7 X h OFHEE
30mm T 0.005mm, 60mm T 0.0lmm, 90mm C 0.015mm, 150mm ¢ 0.02mm, 300mm
T0.04dmm 2\ 5 KEXTHB, ZDHE I0mm ik JIS oHZEENTHS, Fhdz,
I A2 4E & LT 30mm, RL0°60mm D 2E%E otc, ek SA AT TEE HEO A
FEAEES L D 67Tmm BT S L 5~ LT,

KIFZUL NS4 P OFT VA o, YIHIEE (2 2 ClREEER rpm TF9), CIEIME, #ED
PURMC LI - TEBREIT -1 A4 POFTWA a1, 10°, 20°, L0V 30° D37 L, tIH]
BT 83rpm, 155Tpm, ISE X 275Tpm D 3 ERME L Uic, —MRENCZEY) h D YINIEE L 50~70
m/min Tl 3723, = Z TYIYIBE &2 EEEIC U oD 2240 h VEEAMEEE T1ThN 5 D23 —fxH
Thbrzrds, WE—DIHEESTSNICLIC L/D>15 205 EDTSNELY LT WVE
WHZEDTODIDTEH S, THILELRTRD 30mm & 60mm DOALETH B, YINIALEE LT
EEEE 30mm & & 20N DERTIIERNTH 24, 2 8L - Ok fRicim\ W
DEENREE R 5 1o Th 5, HEXERE (+) 10kg~EHFE (—) 50kg % 10kg FIC &1 & Bk
Lico 20X 0.04mm/rev O—FT, BRI &L T5, 4 b HRITEHED D R NFEOFH
BT BB ENRESLDOT, PHIOEEMEL oo KICKBRMENIERE 160 T6 SEEICH EF Tk
o BBRLIHMENZ 102K TH B, EBRO—FlIE EIF5 L, <A 10°, LIHIEHRE 83 rpm, 35X
OWIHIfLE 30mm &\ 5 &M CliiEL (=) 50~(+) 10kg fIc&{L3 ¥, LTOROEFI LY
ShE LEEHHZE L CHET S, YHIERRES LB HOENTEINDEHETE 3,
ok ERRC AR —2 3002 THEBRL T,

IV. ERERLEER

FHEAFEERT graph 1. a 235 graph [V. b /R L 5 Th %, graphl. a X VEEZE-> TEZE

BT TH5bo
graph [. aiX, $<WA10°, CIHIAE 30mm CYIEHE % 83 rpm, 155rpm, 3 X 0¥ 275rpm



FH OET-BE F— (BIEfCE BR25%] 147

D 3 BRI ES RICREOEEIC X 32 XD ED IO BB TH 2, EHINT 0kg LUMET
B E L Tnia\v, Bk (=) 50kg~(—) 10kg ORIIIUIEIERE D EELHE Y 51T T\
o L2rL (+) 10kg OEEDOHE, BHNIEEOHED H2HEHE D AREIEZRL T 5,
graph]. b, graphl]. akﬁbr@ﬁuu % 60mm I L7/ TH B A, EDINIEEM X
D EERBRPRARE, ik graphl. a LET & 5 BB RL T35, ZIUTAFRICHEN
BE, HEIMRShELIEL TR ZLERPL T3,
graph]l. a3+ < WA 20°, EIYIAEIL 30mm CHIY|EE8Srpm, 155rpm, I3 X X 275rpm @
SRR T 28HE L K1 L OB LR TH 5, T /1% graph[. a LECEETELRR L,

) . . .
< 130 577 = EXy)
(3] 51
5120 s
< 110 £
= 100 ——F347 710 83rpm o1
g — 4155 © —_— © 83rpm
fé % BTG e 2 ___%g%;;;gmm
£ 80 (Twﬂalo > § o
S VI HIAL & 30mm / & <100 ) S
& ;g L ;,/,P g YIHIE Ee0mm e
0 wan g o A &
gy I s e S
30 = —50 —40 —30 =50 —10 Fi0
50 —40 —30 —20 —10 0 Ti0
Axial load (kg) - —= Axial load(kg)
graph . a graph J. b
. - E55h
El”%& é"lzo-?‘f’%
e Py
® o
e =
= | 2100+
S —zamg g 20 A s
° % —'-H’I—J\jjn275rpm s " —— ﬁbﬁ'jjuz’]srgm
: (Gama ) g (G482 ) £
2 YIHIL & 30mm o & YIHIAL & 60mm A
g 60 Jio 3 60 -2
=3 T o O /”/
o ?’/,’ ﬁlln
,5 / 4’//
] o W, A [ “ won
P ——— e P .
T50 —40 —30 —20 —10 0 F10 W50 =40 =30 —20 —10 0 Fio
Axial load (kg) — Axial load (kg)
graph T[. a graph II. b
12 R
= )
$ =100 .
5100 8 5
hs 47y 83rom 280
ooy a
A B R z s
2 ¥ <1 £330 2 60 ---®5 70 2750pm
£ 60 ( Il fJ.{?:30mm> 2 (w»ﬁ 30° )
< 2 g G147 & 60mm L
) - S 0 Jito
‘ 40 PN Bl A T ,;,
O L P - S
. P B ’ 20} gr=sgoioog _:___:565;_____3/
—50 —40 —30 —20 —-10 0 +1i0

-50 —40 -30 —-20 -10 0 +10
Axial load (kg)

graph JI. a graph . b

——— Axial load(kg)




148 BIERUINIIN T oMfge 1

150 —10° o 83rpm

1507 —10° o 83rpm --——90° 4 155rpm
— §8° a %?grpm —-—230° © 275rpm
= 140} - 8 &forpm ® (L7HI{LE 60mm)
£} (YIHIALE 30mm) 2140 L
g 3
£ 1307 5130
hot - X w0
£ 1207 : e £120 2
(3 o -D\.\\ox("n\::;:\‘::a [ &) B‘jt"‘"g::si"qs D’""_:?/ a
10 o = N 110f ¢ A N
100 AN 100 ,/'}\- ,
\\ \\:«/ﬂ >< =:=00—-=040 /
% N af > \\/é"o
- N\ g
— o N
0 8oL .
~50 —40 —30 —20 —10 0 +i0 50 —40 —30 —20 —-10 0 10

—— Axial load (kg) Axial load (kg)

graph V. a graph IV. b

LA LEDHIEE BEEALICTIOREITRIL, TWHEEEDO VAT H 23 LT FT
BTho, COEMDOREVEIIT S VADEEIMC L % & Bbits,

graph II. bik3"< /A 20°, EIHIMLE 60mm DOHFETHBHAEFMIERE, AEFERE bk
FITHITH 5%, B0 NL30mm DOEIYIEEDHE L REZL WA, EE, SHED L CHIYIHE
B X W BRROND, ZHTTEEREC X 2 M oBho ko L Bbh b, LaLT WA
20°, YIEIERE 83rpm OHFHXEAFEMT/ I WG HT, EE[ITIREWTHERL T3,

graph T[. aiX3 < A 30°, tUEIfLE 30mm CHIEIEE 83rpm, 155rpm, Ik X 275rpm
SRR T AHE L RGN L OELHIRTH 5. EFTNIABEDYIEBC AL oK E ST,
BEAREERAL D X21CECETHEZRL T 5, B9 HIEIRO 4 00 graph 034 X b EL
BT T TH24, EEATELE LCHhEEATEENS EMIRECL > T2, Yl
HIEERE 2 5% 2 T EEMIT 275rpm DAV WIEH &R T1E 3% 5 23 83rpm DAV,
T IR U CEEMIT 83rpm 23F W ORIEEM & BERT HEMR VWX 5 TH S, T<WA
30" ThH B, ENT, BEOHLITNIWELRT,

graphll. b graph[l. a [C HELL CEEV/INE K, RRPHHEMELR R > T\ %, 60mm DALEA
BaiF o vz Y graphll. a © X 5 ZB{LRRON 213 TH 22, ThrRbhis-o
i, Frv 7 DPBRDIDE B s, *i- 60mm OREDHEE 30mm O RLE DB A Lk
LT BHIDKRE XK 20kg BENZVRIRNEF + v 7DPBHNRER L Bz,

Pl xS, BaH0EH, TiobhbilEEde e L OBFREZELC X 51 graph {LLicd
DHsgraph [V. a & graph V. bTh %,

graph [V. a{X 30mm DYIEINEDHET, graphl.a, . a, BIOM. azF & DdDT
bbo TVAIL, FIV 20 OHFELEIHBEO VLA 2HLT, E, HEmKCKSWTHE
U5 nEfTh2h, TL0AS30° IR LEMIAVIEDR->TW5, HEAX D IEEML/)
SVEIHHEH R R L T % o BRI WA 30°, EIHIEE 83rpm DHFHFRXEEMNE VLD TH B,



FH OET-BE  F— (HIEfcE 2825%) 149

graph V. b (X 60mm DOYEINEDOHETH 2, T VAOEENHECELhTW5, £
LCEDOREOUNIEE CIIERORELL T IR TV 5 Th S, T\WA 30 OHFER
HE DD ACh DI 5T —30~—10kg METEFREIREEZRL T\ 5,

PDEnrs7%@LC0keg OFE, THEIIZFEL TEWEEZRL T3, LaxL0kg L \»
5 BRI IO 2 Y 5 —RIGLHLAD Y F —REEIFHLTCNBE L WHIRETHE, =
D L 5 IRBE TR BRI DI 2 v 4 —RSKRE L 7e D, BhEEL TUEIITRTERC
5,

EEMCEERTILEIEIEE 83rpm A3/ NS WEIT A R4, AT REE LT 2 —EDOMH
EEELNRV L 5 Th b,

V. #& E

DEDOBERRETIERDL IS,

(1) EUEEES I EEEIICE L WAMIE LRV, T VWADEEIIZ D TRE L,

(2) tIHIfE 30mm TiX, FEfEEERZ R WEEE RS,

(3) YIHIALE 60mm DHFE, YIEIBE D\ DA D033 BT —30~—10kg D5 [3EEHF T CHIY4]
EHUTERBEER L b /&, ZHUL (2) © 30mm DREDHE LITRNTH %, SIEE#METO
a;=30°, 85rpm (LR FERThH 203 ERERKTHA 5o

@) 5IREELINZ 5 &, EDTNIEBHEL L LTHCEWVEEZ R > TV 528, Fao k5]
BEETOHRNEMEMET XV IXENI NN/ 2EETH S,

BOILhlc - THEE TSN L 5 CUIEIERISH £ THEME, 5EEL VS BEOLEE AN T
THONTWINE 5 TH B, LDIHICEE LOFIRIYIIN TECHRERERT RN TV ic bl
Vo FERREOWE, TR ) oIy OEEEESIO BT, TIUCHIST 54 F D), K
NICOME, EEER L SEEIRE O K, EfEEMEORE, ~A OB, #ElMt LEEOME
LDORE, EEEH)IEEEN)HDHRIES < ORIERLEL T03 2 L BRNTEE U,

ERCH I e TETHESHFEeE, PRED, WHENECHELZEL 7.

2 & X K

1) EAARR: BHEEMm, 15 14, p. 23~27 (1967)

2) BR B AHERE: ROL - 2TUH OMER & EE (1970)
3) ek £, hHRBEE : BiRiREY: (1972)

4) FEET  BREREZBFLMELE, 24, p. 63~68 (1972)

Summary

In order to know the effect of axial load on the cutting-off, we measured the
principal component force and the back component force with axial load by Strain-
Meter.
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The results showed as follows;

(1) Cutting force curves have not remarkable change in the low cutting speed,
but have striking change in case of front rake.

(2) In case cutting place (30mm from main spindle chuck), compressive loads
produces good results in contrast with tensile load.

(3) In case cutting place (60mm from main spindle chuck), cutting forces
with tensile load (—30~—10kg) are smaller than with compressive load, in spite
of any cutting speed.

In case front rake 30°, and cutting speed 85rpm the cutting force produces a
good result, but it is inefficient.

(4) Principal component forces of cutting force with tensile load have a
smaller tendency to rising than with compressive load, but back component forces
with tensile load are very small and about 1/2 as compared with compressive
load.



