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Study on the Transient Cutting Process with
Gradual Increase of Cutting Depth
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Abstract

The cutting force and the surface roughness were measured and analyzed by an
experiment on the low speed orthogonal cutting with gradual increase of cutting depth,
and the effects of some machining conditions in the transient cutting process were
investigated in this paper. Some results observed are as follows:

1. The transient region from the beginning of contact between cutting tool and wor-
kpiece to the steady state cutting is classified into three regions; elastic deformation
region, plastic deformation region, and cutting region. Moreover, these regions
are distinctly observed by the measurement of surface roughness and surface
profile.

2. The more the increasing rate of cutting depth, the less the sliding distance. The

cutting depth and the critical normal force at beginning of cutting are not conce-
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rned with the increasing rate of cutting depth.
3. The critical normal force and the sliding distance are proportional to the hardness
of workpiece.
4. when the cutting speed increases, the sliding distance increases proportionally to it,

and the critical normal force increases slightly.

B

1. #%

WY Tol} A4 EE 4 F BT A % mITdAe LA/ £ =ebd gKiZelst
Atz B TAS HEHL BEEA Y w2 gNlel fAfEslX FI B Hikel vehd
o} B TAS ¢ MIKE EET 738 A(chip)o] BaEshe ol ohix, ¥l MT
FY S cduizt mlmelAl el w24 AL BEAA GIEle] o] Fo] Ak o]} ko] o] BAEHA
o7 vzE A: HEd EESTERS BESBERoZ Jr &4 =% (rubbing), Zz4-q
(Ploughing)elgtz 22w, 1 Ktkel Bste]l FET MR W&o YoM ol BEHAS
& a8 (chatter) ®ES B FEEFo] H2¥, REAAN A 4FE T+ MIKE BEELE @
A S0, mITS JuA stk BEel S22, HHYNRE v BEDHHSR Hld o
£ FigEsk o] Folx fhet. 870

BESe® 478 ST vhe A9 AT MES WhhEmez HAstd A EHAd A
YN S WSl SHIEA A EERER € 4 7N BEE BRI

BEE HAEN KRR Kt MRS BB ANdde #Ee B om?, TAN Y
T M) wEH REEY HEol WM HKd mAe g Hald W2 GHIAZA
o Rt 2 BEIMEES o Bt Fst =

LAS S TS G Lol LNIAH Hidl Rt T R UHHE Zd BH
stgom, = =d-S FAstd BEEE EAstE A6 Held RPsty HENE RBo= #F
33l et

ANEEL HY) U TT KT AF 297F KR BHH MIE el WH 3 GIHIE
FiBlbol wlHE o FL mHEstg oW, WSLE HEY PHIER Bt 1Y ERERA H3
o HaErstgd .

SHE UYst2e 2l il KT KEld Kt KRR 75t GHIERS] BEEBS R
st om0, B7] DY ITT KT PHIRBOE REALA Hatod Bzt

a9 AN Bfo] PN Mkl At 9T REL BEYH HRE EREdE Aol
Eas, o] RS mRYNS B FEHslE Aol HFER.

& iR Ae BETN BB T RHe £Hs) Bld BE L4 EMel vl =¥
Eszsta oo 28 Bikstd wHIZol/l WiMstE =R B D8 KRS st PIHIEHR B
RS s, REALS Wl Kl REAYY S RERRT Westgl oo, JHIEHR

— 122 —



gfzlel b Egeshe WIVIARA B R 3
o Bbol REEES K-S et = GiHiZel i, UIHIEE, HHIMe BES
R bR GIHIgEfEe] BEYIEL R olw et d 3 vl evtel] Bt BRI

2. RBEE ¥ #HE

2.1 EBEE

¥ Figeol AUBY UIMISS WEBRS SRS Fig 3 2o KREES 4% Fig.2d et
.

UEIESR S JET A TR #HEIMIT BE

4000 1. .
1 ——’WW——{?—V—‘ 3t/ fafEste A& MEREstsl f3sted Fig. lel
2.9l wpe} zFe] 40009 #Eiix 1.5V B
.\ .

I 2 EEHE absolA A edRastze AF
A7la, AR & sle TRSE HHEHT

3 &9 HEE =T A

2:2 HEBA

mBEMEE S20C 5 S45C Ho = EIERL 45
L, 5 BHE glor, RS ¥ #iHlste  Fig.3
(@ #&& A4z @BA< sbesx #RE
1. Tool 2. Workpiece 3. Tool Dynamometer b S20C& Ruhol«) 880°Cx 1RERD makdd
4 Dynamic Strain Amp. #ol v 22 Wnh stgled, S45CE Mz

5. Electronic Oscillograph . o
. L . ol 41 850°C= 1Rpf im#Ast 4ol B Z2sh
Fig. 1. Schematic diagram of cutting force

measuring system of B £ oL E BBRE Aok = #R

Fig. 2. Views of experimental apparatus

— 123 —



6 1983 4 5 BBAWEAE MM TRHERAT RE E28

IncREASING RATE oF CutTing DepTH: 1.5%
CUTTING SPEED: USmM/MIN
Harpuess:Hv: 225

——F 9.6k

———F 5.42Kc
(2)

1sEc

INCREASING RATE oF Cutting DepTH: 1%
CutTiNG SPEED: U45MM/MIN
HARDNESS Hv: 295

——F9.6Ks

— 5.42Ke
(2)

(4) };
1sec

T T
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Fig. 5. Examples of cutting force
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