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101, B E4-01 deca + da
1071, & E—-01 dec1 o d
1072, g 02 cent: E ¢
1073, = B—03 mill = m
1076, 8% E—06 micro % u
1079, 5 E—09 nano I n

£ih Bdab =101™




iv

x4 ABURANLARERES

PER
wHa BoX g X X & K xR B & B R B M
ws | 75
A, BE major flank
Ay BIE face
A, El=gania mnor flank
A4, | F Py R izo:z;sichtl;mal area of the Bk mm? e ramd
PH B E R Gl total cross-sectional area
4s | ZF of the uncut chips (e. g. | ZEk? mm? B3 mm?
for a milhng cutter)
a, a NS undeformed chip thickness|  Zpk mm g mm
g | amy | THOUHMIEE };ﬁe;g;n e;l;:deformed chip =% mm ok mm
Gomax | Gumax BRUMERE gfﬁ?&i@n 1:;1!1sdeformed % m . om
S LA 4% | working engagement
% B RIS D) ®k | mmo | o@k | om
a | Sy | FEEBE@EIDR | food engogoment (0| wyer | mumyz | @k/ty | mumyz
ag ax MEE 1mpact value ®m/x2 J/m? /‘/}g %2 kgem/cm?
a, apg WBEE chip thickness % mm =X mm
}§ ﬁ“g;ﬁ%%gg % g back engagement
%t R T EHRAE ®k | mm | o#Kk | om
AR R
[ b & 58 BE width of the uncut ehip - 3 mm 2R mm
b | fi Efjg%téj% (3% /4 % }fa];gk wdth of the st | ey mm -~ mm
BIMRRE—FTIENFE | land width of the first
by | f BB (78 2 e % ) fa?i?: h§0h1p~breaker land 2% mm 23 mm
w1 :
b N SEDNEE chamfered conner length BZ2XR mm X mm
¢ o TR production cost of a ope-
ration
oo | | GO R | e
on, | o, | GART ERIR | oot ey
UM F: A8 R | coefficient of the cutt:
Cr, | On, oy 172 7o £ 5 80 R fgic;céogmzla fir ;‘, e
c C FEHE ap Y 7 | coefficient of the cutting
% ¢ ARBEAK force formula for factor a,)
c c FEHE fHWEJI4 | coefficient of the cutting
4 ' NHIRK force formula for factor f
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A | g3&
e i X & & ¥ X £ % A A B & ¥ R B &
nE | 5
G | On | JIEEAE cost of sharp tool
THEEARMIRRK coefficient for cutting
C | G
speed formula
FEBERE a, B3 Y] E | coefficient of the cutting
Coopy | Cs, | BEARNHESK temperature for factor ,
p
C C REEE FHIERE | coefficient of the cuttmg
o o AR AER temperature for factor f
b’ c TR E 0 IR E | coefficient of the cuthing
bo % | ARMAEK temperature for factor v
c c e} specific heat capacity /AT BE| J (kg -deg)| -E/30- B leal/(g-deg)
a |d,dy| 2 dizameter of the hole S mm =% mm
(3 i JIFER diameter of the tool bar 2% mm =4 mm
a, | a EmMIREAEE ;illla;za%t:r of the machined | gy m =% m
4
a, | n | EHCEBERE gl;;pt-h})reaker-gmove o mm _— pam
BDE@®YERE diameter of the cuttin .
4o (. ds ” - tool or abrasive Wheelg E 25 mm EZS mm
ITHFENTREER diameter of the cyhndrial
4 | D workpiece surface EZS mm £ 23 mm
F, | F B E ERBRE T géclzt;gréz.l force on the # N AR ke
F, | Py R7IE LR g;;:téglnai force on the = N AR ke
7, | W BB SRS rfnggemal foree on the tool s N AR -
F, | v, | BUELHEASN gi):;gal forceon the shear | . N AR -
Fo | My BNEEKERS ?lcglnﬁal foree on the tool o N AR ke
¥ P | WHIEH resultant tool force =3 N AR kg
Ao
F, |Pu B EJIE.ERET iﬁ:ué}t;ﬂ; tool force on = N AR kg
yas
F, | B | WORNED e e | N | aR | m
BE EREN force required to shear
F, T the work meterial on the =33 N e kg
shear plane
Fy | Py FETHH @RI axial thrust force 4 N AF kg
K¥E4573 (Fy B Fy 89 | thrust component of the
Foy | Pw i) : iy resultant tool foree F, &+ N s kg
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A EE
ngﬁ B & & X X & B n R B & ¥ A B &
®HE | /5
Fy | Py | BOHHEETD radal thrust force S N AR kg
ELIHEIH cutting component of the
7 P resultant tool force F, i N Afr kg
f 8 SEaLE feed per revolution /8 | mm/r | 2B/ | mm/E#E
G E R EA plan-setting angle Jis3 °,deg
HB | HB | HIKEEE Brinell hardness number
number
HERC | BrRo| B CH EEEE Rockwell C hardness
number
v | By | AREHERE Vickers hardness or micro-
hardness number
H, | Hg | YBHNEEHE hardness number of chip
SRR B hardness number of
= Hn cutting tool
THREEE hardness number of
Hu | Hz . workpiece
H ERB MR EA elevation-setting angle B >, dog
h 3 WEEIBEEE chip-breaker height e mm F=2 3 mm
K, | K FEXT I T relative machinabihty
KT hy BFEEREE erater depth =Z¥ mm = mm
k| o2 | BRAK thermal conductivity /% B | W/m-C %;[/EJ;K cal/(cm-s
Fhe .
I ARMBIERS | correchion factor for the
k k cutting force formula
WA EH J1 F, 8 | correction factor for
bypy | Bvpy | BER cutting force F, with
reference to rake
EANEE ) Fy B | correction factor for
% % BIEAR cutting force Fy, with
%y Pry reference to the tool
cutting edge angle
L B A roll-setting angle B > dog
1 1 HUHERE length of uncut chip p=%'3 mm R mm
A g HEKE length of chip X mm =R mm
J-BEmkE contact length between
ks ¢ = the tool augtchlp 2k mm = %S mm
JI-Bimib s B % | the region of tool-chup
Iy | a SHRE contact length with 2R mm R mm
internal friction
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BA | 2k
ﬂ%%é BoxX & ¥ X & ® B OB B 4 ¥ R B &
JI-BEMAINEER | the region of tool-chip
B | PERE e B L o
Im L| wHBBKE length of cutting path P m % m
I éﬂg %%)E GEY T | chipbreaker distance p— o _— o
b | L | JRKE length of a tool Tk mm = mm
Lo | | TERERIE e s | ® | mm | @k | wm
. i&wmmma% sl achne  and ‘
umite time)
M | x| PWEE gg:;ﬁleg moment of g Nem | afge%| kgomm
NB |5 | PREERR e meran | mk | wm | mk | e
direction
NB, AR AR relative Tadial wear |
NBy, AN REER relatrve surface wear
n | on | B FE | et itora, | /0 -
) sive whelglg per umt fime "/ */s ®/5 */min
n | gy | PERANERAS ) amber of Reprostiont| Segyp| s/ RIS
m | n | B e e | W/ | s | s | o/
per umt time
I e Sl e S S N T
time
P, BB (2)0) assumed working plane
Py, TAER A BE (&) working plane
P, 0¥ 70 B 5 ;?;;zng edge nomal
P.. 0¥ TAE B BIH ;vlvg;;;rigptlz::;mg edge
P, FHH tool orthogonal plane
P, il pakSE ] ttﬁgl g;cl};cr)g:;lfé z?glaelclieg:f
P, R k] ;Vl:fll;mg orthogonal
P, YR HHE (D) tool back plane
P TG E () working back plane
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(&R
BA | T
1 H o £ K ¥ X £ K oA ® & ¥ A B &
s | e
~ P, EH tool reference plane
P BT T EE tool reference plane of
4 the mnor cutting edge
P, THeEH working reference plane
P, iR tool cutting edge plane
P Eli AL SR tool mnor cutting edge
* plane
P THELIEIFE working cutting edge
50 plane
I wer of the machine
Pr | N b Egol motor TH kW TR kW
14| zh= power required to perform
Pn | Vo the machining operation Fh kW FR kW
TEH/ kw/ TE/ kW/
Py Ny, No| Bfripmizha specific cutting energy @) | mmdfs) |(2mKs75) | (mSam)
p = EnAcilpal fic cutting f CF/:%*Q N/ AF/E¥ kg/mm?
p 2 specific cutting force B A ‘mm
(/K7 | Pa(N/m?)
Q Q ) Bl heat 1n metal cutting = J + cal
EAARFENSEAEE | maximum heght of sur-
Ruws| Hox | 5 - T face irregularities WK pm ok U
E, B W (R BHRERR ika‘:i?-u};reaker groove =% mm g mm
ro | 1/K | ¥t cutting ratio
J f t N
r o ik R iiﬁff:d cutting edge _— m ik ;
re r JIRBE corner radiug 5 mm EH mm
S EE T tool major cutting edge
s k) tool minor cutting edge
s TE=HT] working major cutting
¢ edge
s TERIET) working minor cutting
¢ edge
JIREEsR lead of the helical groove
§ 8L of cuttimg tool EZS mm ZXR mm
t | T | JREHE tool Life 3 s PAS mm
ZFRTHRE tool Life for the rmmmum .
%o Te = production cost # 8 4 min
1o, by e JIB1A] tool-changing time 5 g N mm
tm | Tn | DDHIEGIA machimng time # s P mn
1o, i BB Y nonproductive time £ s pas min
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A g% BoX &
R ¥ X O£ ) '
e | pa A B & ¥ A #E &
BRAEFEBmAE tool Iife for the maximum
o | Ta production rate # 8 22 min
ty | Tz | IHFIR operation time # 5 4 min
g ji% g&%ﬁ%:ﬁ%ﬁqﬁﬁj average width of the
VB lhe. Je flank wear land 1n the
K central portion of the X mm EZS mm
active cutting edge
. g }’2 E%ﬁﬁ;ﬁ? &K | maxmum width of the
B, | JEmaxs E flank wear land in the
VBus B max central portion of the LS mm EZN mm
achive cutting edge
VB & T EAER B relative wear of the tool
. flank
| AREFEIVEERER | width of the flank wear
VC Iz, dx E land at the tool corner EZN mm R mm
V. TEEGROALE JTEE | wdth of the flank wear
N - HEE land at the wear notch E¥S mm EZN mm
v v £ il cutting speed ¥ /5 m/s /4 m/min
v, | wve | ERUIEIEE resultant cutting speed K/F m/s ¥/ 5 m/mn
I m/s >
v |S3,5,| HBHE feed speed NS
=X/ mm/s ZX/4 | mm/mimn
Vo U VBRI RE veloeity of chip flow 5 /Fp m/s A4y m/min
—EMRETHIYE | cutt ced
wolur | g ol hieots oo | ¥/B | mi | K% | w/ma
R B R chip-breaker groove
Wu| B - dh & EZS mm % mm
B AN B R | metal-removal rate
Zw | @ g 2HRY/F | mmds | B34 | mmd/mn
z Z PAESY5¢: number of teeth of cut-
ting tool
JIEFER TEE number of working teeth
Ze | Zx of cutting tool at the
same time
QG | amin | B/NEH tool base clearance B °,deg I3 ° deg
ar | o, | BARMAGETD) tool mde clearance B ° deg B ° deg
ARETINEA side clearance of the left
GrL Ot cutting edge measured n )iy °,deg i3 ° deg
plane P; ’
JEETINEFA side clearance of the
2753 A right cutting edge mea- B °,deg °
sured 1n plane P; - & B +deg
as, | ayx | HMIESAGED working side clearance )i °,deg Jicy °,deg
TNERENNIEREA working side clearance of
CfeL | Ok the left cutting edge E °,deg B °,deg
measured 1n plane Py °
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b
ws ’E‘E moxX & K ® X & W E BN ¥ H B
arr | Otk NAETHS I glzrkéiﬁlzldgﬂ;gngg iz °,deg Jicy °,d
measured m plane Py, ’ -~ o8
a, | ay | HEEA tool normal clearance B °, deg B > deg
A | oxr | TEEEA working normal clearance )3 °, deg B > deg
a, a =p:s! tool orthogonal clearance )3 ° deg B Jdeg
a, | ap | LIFEA ;g);ézng orthogonal clea- & - dog . " deg
Gopt | 2 EHEA ;11);;1::12)? clearance 1 B - dog & - dog
ERERTHNIEA clearance on the first
dor | O flank land measured in B ° deg B ° deg
plane P,
a | @ | sEEEED) tool back cleazance P i I .
ag | oz | HRIEEHGED) working back clearance B Jdeg B > deg
) P B, I R EEE A gxxe;zla,gaggle of friction on B ., dog i - deg
B B R hehx angle B ° deg i > deg
Bs | B | BEBRAED) tool side wedge angle B ,deg B > deg
Bso | for | BATLIERAGEID working side wedge angle =3 ° deg B ° deg
B, | Br | BHRA normal wedge angle B ,deg B ° deg
Boo | Brr T ekl ;vggzmg normal wedge - - deg .  deg
B, 8 ] ;z:fglle orthegonal wedge B ° dog .  dog
Boo | pr | LIFHRA gveo;%;% orthogonal wed- . ‘_dog = " deg
By | B | HEBAGED tool back wedge angle B ° deg P > deg
Boe | Byx | HAILIERM(ETD working back wedge angle|  jF ° deg R ° deg
v | 5 | THEETR iefafh: :v%)lkai%the x| gy °,deg B °,deg
Yr | Y. | BRBAED) tool sde rake J53 ° deg R °,deg
¥so | vex | MWW TIERTA(ETD working side rake I3 ° deg B ° deg
Vg | Ymex | BKHIA tool geometrical Take B ° deg B > dog
Y | vv | EHA tool normal rake BF ° deg f= ° deg
Yoo | vrx | LYEHHIA working normal rake )53 ° deg B ° deg
Yo | v i tool orthogonal rake B ° deg B ° deg
Yoo | vx | LEETA working orthogonal rake B ° deg = ° deg
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(8%
- A | o B
" - %E h X & & "X & K B B & g R B fr
e | KE
Yot | Yam | AEEIA optimum rake 1n plane P, I °,deg =3 °,deg
v | o | o e | e | % | e
Yo | Ty e B ) tool back rake B ° deg =3 ° deg
- Vee | W | ARITENEEID working back rake B °,deg i3 °,deg
8 b R specific elongation
5 HERIEE S 4 damping coefficient
€ e N B (GEX D) shear strain
Er € PRES tool 1ncluded angle I °,deg B ° dog
) YL overall efficiency of the
Tim i machine-tool motor and
drive systems N
e 8 By EEE cutting temperature °C °C
%, @ FiRA tool cutting edge angle Ji:3 °,deg E °,deg
_uhl o *
, % | o BlR A ;%oélemmor cutting edge B deg B ,deg
%o | @1 LtRERSA :3;1]21 ng cuthng  edge 4 °,deg B °,deg
i k. ° °
. 2, | o TeEHRA ;vg)gre glngg lemmor cutting B dog & deg
PAR=N Sy lead angle of the helix of o
Ao A the cutting tool i 3 ,deg B ,deg
Ae A TS tt?glll cutting edge inchna- B . deg B deg
THETIHA working cutting  edge . .
A | Az mclination B »deg ;-3 ,deg
B u BEEAK coefficient of friction
T
3 K THREAHEWERE) shortening coefficient
- P o BHE density TR/KE | kg/md | F/EX3 | g/omd
o (180°-6 WEASHEA chip-breaker wedge angle E °,deg B °,deg
o | o | tunEEE tensile strength by Pa  |AF/Zk2| kg/mm?
Oy Osp HERE bending strength L] Pa AN/ kg/mm?
e | Ope PR compressive strength i Pa  |AT/EXR?| kg/mm?
R o o EipAN Tl IV Al ?;)(r:emal stress on the tool W Pa AF/B%e| kg/mm?
T T 2871}V shear stress ] Pa  |5vF /ZX| kg/mm?
(&) BHEsl A angle between the chip-
T T breaker groove edge and Jic °,deg iz °,deg
the cutting edge




-————

(8%
oE | 9% N
|EE| v ox & ®m £ X & ® oA ER | WA %A
NS | 5
) s ERHNEREBE yield strength i1 Pa  IAF/EXK? kg/mm?
¢ B B angle of the shear plane B °,deg B °,deg
Y& 5 M550 | angle between the direc-
Z I3 tions of the resultant o °
x ¥ tool force and the shear E 1deg E ydeg
plane
SREE A S EEIE | angle between the direc-
ZIBRy3E £ tion of the elongation
¥ @ of the crystal grain and B °,deg B °,deg
the direction of shear A
plane
¥, |90°—o| Simte tool approach angle i3 °,deg i3 °,deg
e %ﬁz—' TeE&EA working approach angle J::3 °,deg B °,deg
¥a n PR BT F A ()8 f)| angle of ehip flow E °,deg B °,deg
WEISHE RS | angle between the direc-
BRI Aa({ERA) | tion of resultant tool
® w force and the direction B °,deg Ji:3 °,deg
of the cutting speed
(angle of action)
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