e e S e A

SRR

(maaEe E ;
EFHTERE BFRILAY EH




REERRAA&AH
08 B B U5 B8 B 0 KL% o
‘ L M
TR i
HHRIASE 7

£ B R 2 ER M K




moR R E

KP4 b FHH R,

MR SR DERE, fi% EARXRIEED. TR, SRINE,
DA MU ETMREE . T) R BRI R R T4 AR BT K S M.
- BT RBRE. WRGTR R AR 1 RS IUT S0 B, 1) RS
R M 5,

FHRTIRR M, 035 )R E TS FN T R BT BT Rt
$ETTRM B IR SE ) BIET) R R T B IR PR TR AR
TRBR S5, |

KA TR SRR B RS WA R, BTRLRAERE %
TRERARSS,

SRR #H
SN BER T Aist
£ m
SEIXRHATEAE 8
LEHEEAREREHKR

(EWRH=W 450 8)
k¥4AEBETHEAT EBWEORIATERM
Fak 787x1092 1/16 Hik 15 & 356,000

1979 % 11 A L AR 1983 4 A4 X0UE
B 8% 135,001 — 175,800

$5, 15119.2043 " F4r: 1.40 %

i



% 5 B 9

| REAERRIURME T LRSS LN L HEEAA L TREERARNER, &

TR R RR T RE ERTURE, FET LR EETE5ES R R AH LS

B, XRALRE T L LB SHESE N, Kb «eRUNFERSTARI>, «&R

DIBIBLER B3>, «BLEK BT B M, HLRFERBOHF >, DR BET %, HEKRE
L <BEPLE» % B R R EOR t AL AR, '

FHHEE ERAMEN R A RBERIE N E T YR &4 Ui 8T LR 8T X 40,
ERPUREBELEREME M T K%, IRYRTEXRERMERER, BEXLEFEX
BREAMFRAFRESMERL N, EEEKBERL LBESHEERER, MR TB%,
U E TR /N W R R

FR4E5 E bR L AR A B SR B S AR, BAROFES, BRI VRR M, Ry
HEARFHW. & LAFHS, #<I80 3002/1 Geometry of the active part of Cutting toolsPart
1; General terms, reference systems, tool and working angles», 1977, Ll % <«ISO 701-1976
Glossary for gears-Part 2, Notation», 1976 3l &, «ISO» AR A, kR
BEGAIMR, HSHEHIEXEE, FLURNE %S,

XTI R AL MEREH BEBRATRH B R B RSHKEW, 2 BB T H
TFREEAFEMRBS, £ LR T BRAMHED, BT S8R SR 2, 7
BEF P Al S T4 MBSt AT S RN B AR IARALEMBRTE, Frid, HEF%
HEXfREBRSCUN—LES, BRNREZEREN, B2RARELSRAERAA
Hl. HBIIRE LA CRREB, H T o7 iR E 5 28 0 R BB B AR K, A B R T
FES BT A T R MR R IR, 0 T B T IR R B,

A4 B TR,

EMNERONEE, FEOEER. B HM TV KSHMKRE, 5780w ke
W, B RRE T BT, 4500205 Tk % 5 T 53 B, BLEFEKRERRE, B
BRETEBEXNE, S LEEETERKER, FNBEER TR ERNBE, SAEen
I#BRARYE, BTEEEREARE, F+H—2HRTUXRSHKH, HTEEELR
FRARE, FTE2 EBHAT R R, ‘

THATRR, BBYHEER. BTURRWTEREFN. K+&, B+ AER
THEBZR, FHARER T KEHFER, HAE. BN T2RREE, BrrEXS
RERNE., BHRINERMNE2LBORR) ., TS, LT RERTL, S-S
LRIEBEBHR, BT NEBMAEREE, B4 =+ TH=ER R AR
HR, B+ —BHERERE BT &, BT UERREMERETEY, S+ 5%
BEBBREGHER, EHAE BT RERFL,

EMER. EHMIAENAR S AR, LR EHTRRRREE K RE, Hilt Tl ks

WKRA, EHTEERTRE: MES%E HERAE%H. THE FRILEBHRRNM. X




£ SEHEMN

M, LTk RFERIC, 78R ERFAIR, B/RETL K2R BR8N EH,
EEWR.ERPRE, KEEXELZENEBRAE DN &, NEABEHBHTEZHERL,
BEH VBT BEH REFER, FHEARFRENMBHETZRR&SLN

RE8H, F2HETRFRXTEERARS S,

ABERFIRD, BT FRFEE.EXBHBRUNT . WRIXR, EHATE

L REFTER HAILRE BHNRENERRRBERATITERE, E—FRR

LB,

B A s B R IR S VEIR IE

<EMUEIRRR TI RS2 W/ E
19794 1 f

g i B m— e i PR e, i .




AFERGER AR, £V AERET
%1 ABEABHAERHRALE

4

2 % # B R B B &R E
¥ B Lk m
i3 & FE(AF) FRAF) kg
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3 MR | FEnfERR
' & wOORXRE | BRRS | GEReERs | ARETHERR
| # FoF Ok *:? m? )
= # A - - < ¥ m$
#® * 8 X/ m/s
m® E KBRS X/82 m/s?
g K FraEIHR Fri/ %S kg/m?d
wm X # % # Hz g1
A * #l & N ‘m-kg-s72
EANGER. N | ® % & B Pa N/m3 m-1-kges?
BE IO BB # H #® J N.m m?.kg.s?
¥ & K L H w J/s m?-kg-5~3
-5 i LS S ek N'm m? kg2
SHEH FAR R IT R B/Ck-F) W/(m-K) m-kgs 3. KT
*3 BRHTLEE
A ® 1 w xR B Bk R 5
10°, % E-09 giga &H G
108, ® E+06 méga Jk M
10°, % E+03 kilo e X
102, % E+02 hecto = B
109, & E+01 déea T &
1071, & E—01 déci b d
102, & E—02 “centi & ¢
1073, & K03 milki = m
1076, 5t E—C6 micro o P ‘
109, & E—09 nano wm - n
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oA g%
A o A O ®E OX A K £V 4 % A OB i
%8 | RS .
A, &) i major flank
" Ay WIE face
A, Bl 7l minor flank
A, | 7 | DHER . flﬁmti;nal areaofthe | g yer mm? K2 mm?
o AR E A Cmse) total cross-sectional area : Co-
Az | BF / of the uncut ¢hips (e. g. B2 mm? o mm?
for a milting cutter) . p
Cs a W R undeformed chip thicknessy  ZE§ mm 2By mm
Gea G_IFHJ SE R4 ) BB ir};a;r{x ne;ndeformed chip =k mm P mm
Oomex) Gmay | RRTHIRE ﬁ‘fﬁﬁn \;\;deformed o mm - o
SR T8 10884y % | working engagement ;
@ | B Fletkhemnigm Bk | mom | Kk | mm
3 71 ) feed t (feed
ar | Sy | DERRREIIR ) fod ongogoment (ool | sy | mm/z | %k/ks | mmyz
ey ax i impaet value 4 /543 J /m? IL‘/\g ﬂgﬂk kg-m/cm?
a, .ag 18 E chip thickness ¥ mm &% mm
ZHIS SN IEIRIE | back engagement
a ¢ | B BRI T4 c el
» EE; THERRHE X mm LK mm
HIB R E
@ | b YN EE width of the uncut chip ¥k mm R mm
57 73 land width of i
ba | A 1‘% H@Eﬁ-t]g% (R HER fﬁnk width of the first ok mm ok mm
] BIRE—FT I ENE | land width of the first
by f ER R EE) ch(ﬁhgchipbréaker land - 7 S mm b mm
Wi
b I TR chamfered conner length N mm B3k mm
¢ c T &R & production cost of a ope-
- ration
B4 71 Fo ARNEF/ | coeflicient of the cutti
Cre | Ore #* i force flormula for ;, e
LTI Fy ARBIFR | coefficient of the cutting
Or, Cry # vEE fomef :ég;lm?ﬂa f(e)rc;‘, e
- I Fe 4 R FR | coefficient of the cutti
Or, | Cr, fo'g =7 forcel f]ggm(x)da fgrc.lllf‘z i
¢, ITEEE a, BOM 5 ceefficient of th ti
. | G ARMEK force flormula. foer i?:ct{;?% o
¢ | o | MBEESHWHIIL | cefficient of the cutting
o :0E foree formula for factor f
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ﬂlﬁﬂg.% th X £ ® X & B M e & % A B f
{ YA
®RE | K5
Cs Cn TI R cost; of sharp tool
¢ C TIHIRE A R RS coefficient for cutting
v v speed formula
HWEEE ap WK 1R | coefficient of the cutting
Coo, | Co | BEARNWEX temperature for factor
‘ap
C c MNEBHE fotEIR coefficient of the cutting
el TR | ARMEK temperature for factor f
c c ABEE v BYWEIREE | coofficient of the cutting
b % | ARMER temperature for factor v
c c L # specific heat capacity /- BE| T /(kg - deg)| /% B |eal/(g-deg)
4 |d, ap| & diameter of the hole B mm g mm
a, dst JINEE diameter of the tool bar 2R mm k=0 mm
EMIEEEZ diameter of th hined
d, d RHE diax ;ce r of the machi ¥ mm =% mm
hi k
a, h W) BMEE :zleppt—h})rea er-groove‘ P mm o~ mm
, TTR®E®ERE diameter of the cuttin (
o dn.d tool or abrasive wheelg X mm X mm
' | IHSMIRKERE diameter of the eylindrial '
4 | D . workpiece surface =X mm =X mm
BT EI Lo frictional force on th
i 7 tool fage # N &fF kg
) RIE L frictional f th
F, | 7 | BAOELKREES b:';;: f;)an:k o1co on the e N AR kg
- B LB mal fi the tool
| w i phaj ?:ge ‘orce on the 2 N AR -
YO _F R mal f the sh '
F, | N, BN BB ;f:ne orce on the shear o N AR Ky
EJITE LRk ormal force on the tool
7, | o An Ciaj ?l;nx?:a 'orce on the i N AF o
¥, | P WHEH resultant tool force & N AF kg
B ltant tool £
Fro Pu Baf 57 the flank " % N AR kg
BIEME D resultant tool force o
Fop | B i the tool face " 4 N S kg
B0TE LTI force ref;uired to shear
F, T the work meterial on the &® N N kg
shear plane
F, | P, 3 #DBHGRED) 2xial thrust force F N N kg
. AFRN (Fe % Fy &5 | thrust component of the -
Fou | B | &3 R resultant tool force F, 4 N 2F kg




€2
A | ok :
¥ H o o8 W X XX & W B K B & ¥ A R &
ws | wE
F, Py LWL AR C3C ) radial thrust force 4 N PN kg
EWHEIFS cutting component of the _
7 B resultgnt tooploforce F, #* N AT kg
Vi 3 BEBRLE feed per revolution A/ & mm/r A/ mm/%
SEW RIS plan-setting angle -4 °,deg
HB | HB | #HAREEE Brinell hardness number
HRA | HRa | BRAGEEEHS Rockwell A hardness
number
ure | gro ] BERCHEREEHE Rockwell C hardness -
number
ov | gv | ERBHEEH Vickers hardness oxr micro-
hardness number
H, | Hg | wE00EF®S hardness number of chip
H, Hy T RRTEEE hardness number of o
cutting tool
THMmEH hardness number of
- He I He - workpiece
H IERTF RN R A elevation-setting angle B ,deg
h h KB BEEE chip-breaker height - 33 mm zZHk mm
K, | K AERTIN T4 relative machinability
KT | hy | AFEEBREE crater depth X mm = S mm
k A SRR thermal conductivity /% | Wm0 ‘f;(/ E;gé cal/(cm+s
¥ .°
WM HAREIBIERSK | correction factor for the o
k k cutting force formula
AN EWE 5 Fa 8 | correction factor for
Byrs | Kooy BEERK cutting force F, with
reference to rake
FRAXNERE N Fy By | correction factor for
% % BERK cutting force F,, with
Ay ®oy reference to the tool
cutting edge angle
L CEG RN A roll-setting angle = °,deg’
1 1 BUEERKE length of uncut chip ZLe mm P 3 mm
Lo| | WRERE length of chip o mm i~ mm
J)-BEmE contact length between )
s ¢ - the tool and chip EZS mm 2k mm
J)-IBHEMEAL I PR BE S | the region of tool-chip
In { a | SHKE contact length with EX mm FEX mm
internal friction '
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C2.))
ETEE -
¥ H X & K xE X £ % LA & ¥ B B &
HE | &5 .
TI-BEmAL /b BE B 3B | the region of tool-chip
C e Ca SREE contact length with &K mm E=5' 3 mm
external friction .
I 1 MEIREBERE length of cutting path ¥ m S m
L ?g %%) BAE®WNZIR | chip-breaker distance =¥ mm o o
L L | TREE length of a tool 2R mm 2 mm
I L 1 £ kpi \
o | = HrRIERAR hots to be mactined | =X mm L2 mm
‘ BUMEANIFSI |total machine and
M E % operation rate{cost per
unite time)
M M LR EE :xl)l:ctlllfeg moment of e | Nem |AF-2%| kgemm
JIREREHE wear on tool fank
NB | 4 measured in the radial =X mm Ex m
direction
NB, HNEREHR relative radial wear
NB, FER I B 45 relative surface wear
ny | BEMEPNIIR (R | number of rotations of -
%o | (ng) | FOIHIRE the cutting tool or abra- | £/ /s /5 r/min
. sive wheel per unit time
n | R RIAEERE ;:rmub;xl; ct>fm r:ciprocations ARM/B| st | RS/
SRR RAYUE %Y | number of rotations of
7, n # a machine-tool spindle ¥/ /s /5 r/min
_ per unit time .
AR RIS T % | oumber of rotations of ‘
fw | T gle workpiece per unit /5 /s #/4% | r/min
me :
2 MR HE (ED) assumed working plane
78 ¥Rk (FE0D) working plane
BB 70 5T cutting edge nomal
P, p]at::g g
P,, T LEEH®E working cutting edge
normal plane
P, EHm | tool orthogonal plane
P BN 70 EJ tool orthogonal plane of
° the minor eutting edge
P, AR EE working orthogonal
. plane
Py PR HTHE (D) tool back plane
TEAmBE (E) working back plane
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(#3
5 | itE -5
L] o & X X & % A & & ¥ A B &
S | F5 .
P, E-5ii tool reference plane
P ikt pal:op - i tool reference plane of
" the minor cutting edge
P, TAERE working reference plane
P, )R] tool cutting edge plane
P EURSIEDM: AR TR ] tool minor cutting edge
' - plane
P TARIRIFE working cutting edge
" : plane
" % £ th i
Py | N HHELThR {)govlvexi (;)to ; e machine FE kW FE kW
PRI Th= sower required to perform . 3
P | Ny the mae%%n;ng opegztion TR kw Fr kw
Nu¥, ific cutti TR | KW/ | TR/ | KW/
Pe |NuyNo  sfrinfizh specific cutting enerey | uga/g)| (mmd/s) |(ZKS)4) | (mm¥/miny
S ML fic cutting # TR
r b4 Hh | specific cutting force B ‘ AF/%X?| kg/mm?
W /%) | PaN/m?)| .
Q (4] ) ik heat in metal cutting & J + cal
‘ KEATENREASE maximum height of sur-
Ronax | Honax ' face irreg'tﬂa;'itigs Ok Hm ok H
hip-break .
R, R i (&) B HEEE :a(lilirusrea er groove % mm T mm
r. | 1/K | 08Itk cutting ratio -
DI EC i
r. o 1) 70 S 2 ;Z‘&ﬁied cutting edge o um - u
re r VEEN: (B corner radius e mm Fxy mm
S EX):1R)) tool major cutting edge
s EOEE1D)) tool minor cutting edge
s, THEEE) working major cutting
g0
A TregitnE 7] working minor cutting
TR REWSE lead of the helical
§ |5z 5 of cu(‘)ttinge_togl calgrove | s mm =¥ mm
25w R E tool life for the mini
Yo Ta production cost i L 8 el min
1, | WTIETE tool-changing time S s PN min
b | Tw | HOHIGRAE machining time ) " 5 min
%, | HBYTH nonproductive time b s P min

[

N
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(&:3%)
oA | g% o
3% B & & E X & = n A% i ¥ A B
7 | 78
ok e A P tool life for the maximum| . i
o | Te production rate L% s 5 min
to | Tx | IHIH operation time b 3 4 min
g ;fé gﬁfﬁﬁ?q’%qzﬁ z;lverla{ge wi(%th do:i:‘ tl};e
ank wear land in the
VB |25 central portion of the X mm LS mm
active cutting edge
X g % Eﬁ?ﬁ%ﬂl%ﬁiﬁ maximum width of the
5 flank wear land in the N .
VBra A;;:l: central portion of the E 7S mm E 7S mm
active cutting edge
VB J& 70 EAE % B R relative wear of the tool
4 ’ flank
4l ARERIIEERHEE | width of the flank wear . 7
VC o daf land at the tool corner E %3 mm EZS mm
; BB OB TIEE | width of the flank wear N
VN MR land at the wear notch 7S mm KZN mm
v v OH cutting speed K /5 m/s */% m/min
v, va | BRIDEIEE resultant cutting speed */f m/s A4y m/min
T E) Y T
vr S8, g foed speed R e R |
R/ mm/3 #R/5> | mm/min
% | vm | tOIBHEHEE veloeity of chip flow H/F m/s K/5y m/min
—EMFAETHWEE | catti iving a
u v ool it ot O %% | ws | k% | wo/min
w, W7 () B R Y chip-breaker groove ‘
B Wid%—h X mm Xk mm
AR AR S B | metal-removal rate .
Zw @ & ' FEHS/FD mm3/s HK3/4y | 1um8/min
z z DR number of teeth of cut-
- ting tool
” TR ENITEE$ number of working teeth
Ze | Zx of cutting tool at the
same time
X | amin | BNEH tool base clearance 53 ° deg B ° dog
ar | @ | WHEREAETD) tool side clearance E ° dog B . dev-
" . NRETINGE A side clearance of the left
FL 273 cutting edge measured in ° ° deo
plane P:dg B -deg % deg
. N NRETDNEA side;:1 clearance of the
R 7 right cutting edge mea- ° e
sured in plane Py B a8 E »deg
o (o | BRIAILIERA(ETD) working side clearance B “deg e > dou
JBETREEE A working side clearance of
Grel, | Ok the left cutting edge B °,deg Iy ° dox

measured in plane Py




x
e
mA | dE )
.| BH hoxX & X X £ W ) L ¥ R OB fr-
w”E |75
TNEETINXBRE A working side clearance of
Oser | O the right cutling edge B ®,deg B °,deg
measured in plane Py,
a, | ay | EEH -tool normal clearance B °,deg B ° deg
a,, {avt | THERSEM working normal clearance =3 °,deg B °,deg
2, a =yl tool orthogonal clearance 123 ° deg B ° deg
TfEla ki th 1 elea- .
a, | ox fElmf :;o; cemg orthogonal elea B > dog e o
BEIEMH optimum  cleatance in . R .
Cops jOBm | B pp]ane P, ! I3 ,deg B ° deg
BIRER TIHHIE A clearance on the first
o1 o5 flank land measured in 3 ° Jdeo o * dew
' . plane P, e = ]
a, | ay | RREHGET]) tool back clearance B °, deg 1 > dog
ag, | or | RATERHREID) working back clearance B ° deg 1 > dey
RIJJ W L ROBEHE A mean angle of friction on . o .
S ool face~ B ,deg i3 °,deg
B B BEEA belix angle |53 ° deg R * dog
B: | B | BWARAEND) tool side wedge angle o3 ° deg B * deg
Bro | Bz | BUATIERA(ET) working side wedge angle B > deg B * deg
B, | By | BHRA normal wedge angle |53 ° dog R ° e
TiEmls ki mal .
5”.. 1 vz :;élemg nor wedge fi ° deg R ° dez
B tool orthogenal wedge . °
Bo | P angle = 3 ,deg I ° deg
TEBf working orthogonal wed-
B f<an ge anlg]ge o8 E ° ,deg E ° »deg
Bo | B | SR (%1) tool back wedge angle 1 deg | & *Jdeg
Bre | Byz | SATIERA(ETD working back wedge angle B ,deg B ° deg
THRIEF A lead angle of the helix .
Y T of the workpiece B ,deg B ¢ deg
Yr | v | BURBIAED tool side rake I3 ,deg K °,deg
Y7 | Yex | BRWIAERTA(EID working side rake I3 °,deg B ° deg
Yo | Vemax | BKBIA tool geometrical rake oy ° deg e > deg
Yo | v | BRI tool normal rake I ,deg B * deg
Yne | vz | LAEERRTA working normal rake 1 * deg i ° dog
Yo | v | BiA tool orthogonal rake iy °,deg °,deg
v e . : . .
| £ | THERIf wo?klrfg orthogc?n.al rake » & ,deg Ji:3 ,deg
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(8:%)
A | & . . ’
WH h X & % ‘¥ X A W B A B & ® A B &
B”E | /FE : ;
Yort | vam | BFRAIA ‘optimum rake in plane P, i3 °,deg I3 °, deg
BRI A rake on the first face land o °
Yot Vs measured in plane P, E +deg i 4 »deg
v | v | ARG tool back raike i:3 ,deg i3 °,deg
ypa YyL gy\[;ﬂl{/ﬁﬁﬁ% (EJJ) WOl‘kiDg back rake E ° vdeg E ° ,deg
) 5 HEfhR specific slongation
8 HER% damping coefficient
e e AR W (FEX H D) shear strain
€ e KNS tool included angle 4 °,deg i3 °,deg
VLR R overall efficiency of the
T n . machine-tool motor and
drive systems
g ) YIERE cutting temperature L] o)
% ® FEiwA tool cutting edge angle ° deg e ° deg
. - ;
a2 | oo ElRf ;%ogllemmot cutting edge B ° dog 1 . dog
% | or TYE:RA ;vorlkiug cutting .edge B > dog B ° dog
ngle
x P TEEHRMA working minor cutting i ° 4 ° 4
o edge angle £ ,deg -3 ,deg
T RBEAA lead angle of the helix of . .
o | A the catting tool % deg E »deg
4 1 i oo i ina-
2, A T A :?gn cutting edge inclina B ° deg i . deg
THETIHRA worki. cuttin e o °
he | Az inchmnﬁon g o 4 »deg )3 ,deg
» u BERERK coefficient of friction
¢ K THABRBER shortening coefficient;

» o EE density Tr/K | kg/m® | W/EXR® | g/em?
o (180°-6 W& chip-breaker wedge angle ;-3 ° . deg B °,deg
) 0% DL ARE tensile strength | Pa o fE/EEds| keg/mm?
ow | O | PIEBE Lending strength 1 Pa  |AF/2EX| kg/mm?
Op | 0w | PUERE compressive strength ] Pa  |Afr/&X?| kg/mm?
o5 . BT LN }J::emal stress on the tool W Pa /e kg/mmd
v | v | s shear stress b Pa  |AF/%XK| kg/mmd

W () B 1aH %ngli between the chip-
T T reaker groove edge and )i 3 °.d °,de
the cutting edge 8 B deg




. #:%)
2l | dE ‘
| wH h X & %k x X £ ¥ B K B M ® B B M
#E | K5 ,
T 7 SRagERRE yield strength 2] Pa (AF/ZR? kg/mm?
¢ B ¥t angle of the shear plane i °,deg i3 °,deg
YN &1 FSMLE | angle between the direc-
v | v | ZRWXA tool foroo 404 the et | | e | | e
plane
BB M58 | angle between the direc-
a5 E ] tion of the elongation
¥ ¢ of the crystal grain and )i °,deg BE °,deg
the direction of shear
plane
' ¥ 90°—¢l Smf tool approach angle i °,deg i 4 °,deg
- e %?;‘ TEdEm working approach angle B °,deg 3 °,deg
' Ya vl BB w75 11 #5 ()8 #9)| angle of chip flow B °,deg B °,deg
YIYIENIB A SE0YIH | angle between the direc-
BHEE%H(TERA) | tion of resultant tool
w ] force and the direction EE °,deg B °,deg
of the cutting speed | .
(angle of action)
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