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Fx1 XAFEERANBHSIEARA
® [ % # | B
£ ® * | m
A Fh AR ’ ke
Mo # | s
I AHERAGHLSIS B £4
SI . i
& £ & s = W}' B S IuR | B LA
J
W B ook | m? | |
K m ¥k m? | |
2 R xwp | m/s |
w X BB m /st
& FRELIA kg/m® |
w % # () Hz -t
# X N | m kg-s7?
K (KB, B¥ % O Pa N/m? me1 kg es?
%, . MR s ] Nem 2 kges?
x| B | w 1/s m? kg-s7?
A / 4 (80 % N-m m?-kg-s7?
B ® mer | " K
@ MEGTEFAX | 1/ mtst Kl
R E 48X KX | W@k m-kg-s-3-K-1
FI AHEAWESIHAER
& # % 5 5T S L8 R
5 min 1 min=60$
4 ) *=(x/180)rad
b 4 ). 5 m/min 1m/min=(1/60)m/s




xV ERHILAX

W 3 £ b3
ﬂ # ]
B3 G | X
108 giga | G | G
108 méga | % | M
108 ! kilo | T l k B
102 ) hecto ’ ] h -
101 | déca | + da B
10°1 déci ‘ 5 1 d
1072 centi H c -
1078 milli 3 m
1078 micro = w
10°9 nano m a
£V AHEREH, REFHFE
i H fir -3 x & B 3 X £ &’
o mm | brosching allowance A B
A, major flank BN
Ai minor flank W 77 i
4, mm? cross-sectional area of undeformed chip 481 B
, mm? ] area of the shear plane WY EER
Ay r rake face W
a, mm chip thickness URRE
Gy mm | equivalent cut thickness in grinding 4 5 1
ay ‘ mm/z ‘ feed engagement(feed per tooth) BhAAAR
a, mm thickness of the undeformed chip cut by a RAENA YRR
single grain of the grinding wheel
a, mm undeformed chip thickness UL)S: a
5 mm | back engagement | s R O )
ay mm width of the uncut chip MEEE
land width of the first face | mmmm— w0
bn e chip-breaker land width LR 2k
b, mm chamfered corner length SENRE
C unit cost of the operation BUETHFEF o
. ot st 13 ol i e ol e | RIEMEA S TR X0
Ca coefficients of the cutting temperature | GIMEENBEK




(&)

2 x X & & R .
c 1 /Ckg K> | specific heat | max
d, mm | diameter of the machined surface | emTamum
d, mm dismeter of the work surface EMIRHER —
d, mm diameter of the cutting tool or abrasive NREBVER ‘
wheel
E, GN/m* | modulus of elasticity T
Es V| thermal electromotive force EIt
Fy N | frictional force on the tool face BT bR o
F, N | normal force on the tool face el AR
Far N I normal force on the shear plane WYHE LMk
F, N plowing force noah
F, N resultant tool force HBEN
F, N force required to shear the work material BUH LW
on the shear plane
F, N axial thrust force B4 50 OB BB BB 4 D)
F, radial thrust force W 70 80 7 (I 1B R 8 8 4 1)
. N cutting component of the resultant tool % 4B Jy OB B A R B 4 )
force F,
f mm/r feed per revolution GHRAeR
G grinding radio Bl
h mm chip-breaker height KBERE i
by mm | depth of the hardened layer L B -
mm relieving value iR
K . chip space filling coefficient FERERY
KB mm crater width AFEBEEE
KT mm crater depth RAXEBERRE
k| W/m-c | thermal conductivity SHRH
1, | mm length of chip R K -
I mm contact length between the tool and chip TN-BEMKE
I mm length of cutting path THBEBKE
L, m lecgth of uncut chip BN K o
e | mm working length of cutting edge o0 70 T4 e N
MR | | machinability index b B 1 4
m ; unit normal vector of tool cutting edge Yy B0 0 90 7k 0 B

plane
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i B x X & ﬁi B - ¥
NB mm wear on tool flank measured in the radial 20 R
direction
n m/min pumber of rotations of the workpiece per THEH
unit time
n, unit vector of the intersection of the T ES AR mE Ly atrag
tangential plane and the normal plane
n, m/min number of rctations of the cutting tool or TRPBPROIEH
(%8B m/s}| abrasive wheel per unit time
P, kW power required to perform the machining Waz®
operation
Py assumed working plane €I L3
P, working plane THBSFE o
P, kW power of the machine tool motor BLE B bLZh & o
P, normal plane ®Hm -
Pos working cutting edge normal plane T
P, tool orthogonal plane EHE
P working tool orthogonal plane IEENE
P, tool back plane (‘B> WEE
P e working back plane THYELE
o P, tool reference plane %
P, working reference plane THEE
tool cutting edge plane WEEE
o N/m? specific cutting energy B4 o
P, working cutting edge plane THOH*EE
li) » I/s the amount of heat generated in cutting B AL A A g A T i A
per unit time
q, unit normal vector of tool orthogonal plane ER NN Job
R; BPm arithmetical mea;l deviation from the RENTFHREARMRE o
mean line
Tw Bm rounded cutting edge radius noHKEs
Te mm corner radius TRERERE
S tool major cutting edge S -): 1))
S’ tool minor cutting edge B o1 7
o unit cutting edge vector A s 71 R
T min tool life NEWMAR o
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8 |2 & | £ X & & e x & w
Tc ‘ min [ tool life for the minimum production cost l ZHFWBAE
Ty | min | tool fife for maximum production | mxersemE
T mn [ eperation time T
" ve mm average width of the flank wear land in the| J5IHBM% HHTHE T
central portion of the active cutting edge
Ve mm width of the flank wear land at the tool BB W R
corner
VN mm width of the flank wear land at the wear kéﬁ—ﬁjmﬁﬁ
notch
v mmin BB cutting speed CEES: 4
U, m/min veIocity; of chip flow MERNEE o
U, m/min resultant cutting speed AR
vy mm/min feed speed ;A o
v m/min | optimum cutting speed | meoman
v, m/min | shear velocity | womm
oo | m/min | speed of the workpiece in grinding | MM TAmE “
o, ] | unit speed vector WA o
z ] number of tecth of cutting tool 714 B (4 T BB A
Zw mm3/ s metal-remcval rate ] $ﬂﬂﬂﬁ]l’i’ﬁﬂm*ﬂ§‘%;
a, D unit orthogonal clearance vector TR MG o
a m?/ s thermal diffusivity BEEH
ay (*), deg | teol side clearance B
a, (), deg | normal clearance asgle %5 A o
a, (*)y deg tool orthogonal clearance ‘;:p;'fﬁ_ B
a, *), deg | tool back clearance 815 5 Ao
F; "), deg )mmean angle of friction on tool face WIIE LR o
ﬁ’ri ("), deg » assumed mean angle of friction on tool face ﬁﬁﬂﬁihﬁﬁ#ﬁgih_A¥k <
B, ! (*)y deg | tool orthogonal wedge angle mA )
v | unit orthogonal rake vector 01 0
y" l *)) deg ‘ tool side rake B i A
Vs "), deg ] tool nortr:al rake 73 a
v, ] (), deg | tool orthogonal rake WA
Yol ("), deg rake on the first face land measured in S A -

plare P,




(%)
"% | B w X X £ K R
] shear strain HY BB YRR
e, (*), deg | tool included angle JEY N
n, (*), deg | angle of ch’p flow | wm -
T overall efficiency of the machine tool motor | LB #:5h %%
and drive system
] °C cutting temperature VIH
8, °C optimum cutting temperature ’ - 3: 3ok k0
B K, *), deg tool cutting edge angle [ ERMm -
Kt (), deg | tool minor cutting edge angle | R
7 (*), deg | tool cutting edge inclination e
I3 , coefficient of friction RikEY
v I poisson’s ratio HER
£ i shortening coefficient THEK
p [ ke/m® | density &
P, mm radius of chip curling DREHmER
o Pa(N/m%) | normal stress on the shear plaae | womE L FERS
o) A Pa(Nm?) tensile strength l ER Y
o, Pa(Nm?) normal stress on the rake face WImME(FEERN
o, Pa(Nm?) yield strength of tensile test J B 53
T ' Pa(Nm?) shear stress in the shear surface ‘_ﬁflﬁ_t(?ﬁ)!gﬁiﬁ
T, Pa(Nm?) shear stress in the rake face { MAELECFEYR S
% |Pa(Nm® | yield strength of shear | wonmEs
é [M{w, deg | angle of shear plane ELL
_I‘] specific grinding wheel wear l_-?éééw
¥, ] (", deg tooi apprcacﬂﬁa;x‘g{é Iizﬁﬁﬁ
angle between the direction of resultant ‘
@ (°), deg tool force and the direction of the cutting el
speed (angle of action)
RVU-1 HR¥ANTEEELKES
¥ 8 X X & & [ X & B
a centre distance ! Y o]
¢ bottom clearance l 2 16 (9 Bt
d diameter | u=
h tooth depth either addendum or dedendum |  WIARK R

1



€9
5 £ X £ # ‘P x & 23 -
i transmission ratio et
inva involute a a B ¥R T 88
m module B
? pitch W
T radius P
P, lead of the helical groove BENSR -
s tooth thickness - 3
x modification coefficient BHERK
z number of teeth W& N
2, equivalent number of teeth | umnu T
2 number of flutes | amm
a pressure angle EhA
B helix angle BRE
A lead angle B AETH A B
FU-2 hR¥ANLFAEEATHRES
5 Fi3 X % Ei G b's £ #w
a tip 1 T8
b base LA -
f root wim
n normal HEH
t transverse, tangential A, miEe
L left hand, left KM, EAW
right hand, right L UET
FU-3 EREANAEERCHS
8 B ! X & &
* coefficient ’ =Y
— relating to the chord (e.g. s) HH (A s)
0 relating to the tool i THEK
1 relating to the pinion J SN
2 relating to the wheel K5y -
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(1) DBMI—HEERH—TARBY

T &7 (industrial Production) BpBET LAY, HERE e, B
B B R e R T R, IR AmarE. B % £ (Manufacturing
Production) %, RHMBEFWEH, v RAE—RENGEE, BEHERE i T &5
R, FHit—FERESRLNT™ M.

s Tl (Manufacturing Industry) B#FERMITTL, BRI, BHAABET
Tk, TR T,
‘ #ETE (Manufacturing Engineering)ﬁjﬁ'—‘ﬂiﬂﬁiﬁ’ HBZOREHE™
Ty BE> # EHEREN R EB%EERR, HFEEDHANERER O, BRE
Tﬁﬂiﬁ%ﬁ%@ﬁ-ﬁﬁﬁfﬁ%%gﬂgﬁﬂﬁr HikHg TESFHERANRIT SERE
FaEEN, BiETRABEFRT, He 5 A AR PR O E BB BiE W B ™
R, BB, B ) R B B AR E S bk TEE % TETRE (Industrial
Engincering) M&EFTLE (Production Engineering) PA~J7 M. b, FEE S5HK
TR, AETHE. L¥ILE, HELE, AATRURERETBZAEEEEREDM
KRR

AETREEE-MIEES, MHETEMHL, CHEERE, TERABETLR
Mg m it 5ER,

H AR (Technology) R E—RAMEEM L REAE, HE ity 2 i o X A et
BT, RBHNE, BUBH, Wit HES, MRLEEIRITTEM.

ﬁ*ﬁﬁﬂﬁﬂﬁﬁéﬁ?lﬁmﬂiﬁﬁﬂﬂﬁﬁ]’%#, HE SRR RN R
EFEQL)EB&%E&ESLB@K% TE fm 38 6 M 3L R Z 8] AR K BERMAEELRZ BFE
E+aEWRXR,

£ BAR (Manufacturing Technology) TEHRIRIARETEL, AL F 2R Bk
BEHE, HEFLEWRTHEEERM THRACHETEED

Pym TR T, HEALEMT, WMEREMT, #E BERARE BREE,
HEMER, WEMRR, KRS (B, g, R, BES), KR,

Eo—lifﬁ%ﬂ‘%‘]iﬁﬁ*mﬁaﬁiﬁﬁ*?‘ﬂiﬁ%ﬂiﬁﬁﬂ‘]zkj‘n”o

SIOLE N, NI TR 6 AR ST Ak b, TR R E B R EOE AT
FHR M5, ﬂﬁﬁ'%ﬁﬂﬂlﬁﬂiﬂﬂﬁﬁﬁﬁo

& @Y m LT (Méfcal Cutting) RE#RH TNERBANT A RE RS RO, A
TR A ENE R, RoM R, SHHERE DEEFEFBS FEHFEERS M T
7

S T EEAF VI, 71 EAR T LA A — A T BB Hi THREEHNE
, XREsHE R UKL HR.
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MM TRER RN TR (Too) MFR, XHASHK: (1) AR (Cutting
Tool) HATMT, NRMIORSAEHELBLAER. TAXTHXRNNR (B
RE-AXUWMDMAR, WET, #1%) MBANNE Nk, #0%), (2) B
BERL (Abrasive) HAAMI, BRIEEEWHR, BEEEZRENKIN, EAILA
EREBEVLEER, WRRMERR THE . (Lapping), RMEARKBERLS, REL
PR TBEl (Grinding), FIESENBARNIEENTH, RERIOMI H K
FAR /i R DL RS BE |

(2) BT EHERARPBBN

REMNSAVEMITYE, AFEENARFRERANE, HESERAER. BT
KZHBRAENES, RENNEZERRRESHAH, €RUHIMIERBERLT
HERA. 1750FF BN LER, ESBRUHMTERERF I XERXBH CEME
B, REEMRBGE, BN IERLZRERE UBETUAE, 207 R B0 6 A
Ak, 19564FRBIRZH TR RN, BEEXE—F L 0iH B 8158 S AR b
Br. HATEMZHMX TLhEHAMALERNTEIUR, XPEFHINT B RN
BUK. TRUBIMIERERX T F SEERNBL. BT REGEEDRME
BT A EMRRBAAANRTZEZ0. BAAA—EBI20004F8E R — i EE,
B RRERSEHHBRERSE, EH5EFEHEARK0%E L, Bk, E4)F
JUT4EP, AR &R DTBDIM 00 054 5 R 3. 195 1 4F B Ak 7 TR B % & (CIRP)
FEREVHRAREENERAD, DARBLE T LKHRSA, HARE R TEREHR
BE B AR IRINTER, URSEFRENTHRR. 1971FEHRE™ TR
LR AT M (Delphitk) X “FRMFEITE" BT THB, FHFRT O1HN
Ti#Rsr, WRAREH—SEFREH. (1) RELAMHETYRESLSAH R &, U
BI04 R s o — b R A M b (2) 21990 48, AfIBS5 ARSI miRt
FRRGER T, HRGEHEERRFIAME, ATNMISRERNHIR & &,
HirREEE S s ETEMMRETR. BERHAPETEEAXNEHITR, THH
FIAPURMASHM I TN (GENDAMAE, MIME., SHEHBEME™
)y (3) F20005EX05% MAFIHMTLE, KMIEENEZEOHEESBRILE
REMERURRELHEE,

(3) EMUAMINERRNLZRTE

SRR ETR W B RN ARR R, NS hEHRSFRS. PImEM
SHFTUHIIES LN TRESHOMIHEE, XEXTARENETZRA LR
BAEFE, WTHEHERRN TS, EHILER, BRI RSN RHSHET L
B, BB, WIS, EEFEHEEMURRENESRIEE 26 AR RN
B, mEHERERKG CERRE, AR 54%E (CAD/CAM) HEZITS
HMER, THBERE (FMS) At ENERHEREL (CIMS) S —S&XETLE
SEHMGNRE A LHREE. SHEN, BENERALTREAIEFRETS
12 1M R B R AR
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R R BN B AL S A R, AR, R, BR. BR. 4
W R EIRE %, R MEERMNE, JEBERMERMIES, IR EWEN T
HRMRERNEES — FERBFTEMEESEER IR, AEREN. BK
BAGEN, RESEN. ARERRENERAL. WE. SBRME. LHELBA
SRIFS, BEREABEOTTEILTER, S ATELERA ST, BEREEREY
R BN B, HTREMRAN THEMET e OT R ARRETIANN T 8.
FE 3 A 0 58 TR S T Y T S M 0 A 3 5t 7 B B A P e
Emp KR RSN RS, E ) RER SRR, BR8],
Wy, VIBEE MRS SEAE S B RENARLHEREE —— T B,
P& R LR, HRRESL.

RS NI TR b, EARE A E AR, AN BIA A E, ARHL. BEML. R
B U NI RSN S &R T 8, B R, BIEl . UINIREE, IS
5k PR B DA R T T 6 T 52 25

BEE W TR R AT B, RN E LR, MUFRFNm T AE. A
BTN, RRATE. ARSIl R R S A I T AR E—E A B T,
B % B R A A H B

Besh, EXFERYIEIRR R, HEAHER X ENEEE B2
ME TR AR . BRAL R R AR I 2, XA BT
R R EHE TS, hAERRRN, H24 NN NTER 5 & F b 7] B
P B RB T ¥

TR M TEE R S WIS B T, BRI AP RFNERER, BN IR
FVE DR B R R R A AR, IR b, A, RH—BEES
T T TR AE LA, B R, B T A A R R R
ERA AT A AMESRNIER. BE, B, R, PR, KE, RXASRS
HELR KBTI,

Wb, BT THENEEM IS ENER. A ENELHTFE
AFEIBIRBIEEMIR, XA R AR R R LR, PEER R A BT H AU B
&, RARBLBK TR,

TSI TR T, SRR SR, M E R T B AR
(SEM). BREKH T %2 (AES), MTHE BRMAFH (EPMA), X SHRATHHE
FHEAMEBER. TEBRNEERENS, SH000EELNEEEENHTIREY
RASH OB, AR RS ST WEIRE BRI, R R AT ) B A
B, FELENETHAGERENREMLE, Kb T 8RB IH R
B 50 BB S B FE R K KPR

(4) PEMIeE LA

VI LXMIBEARM 2P R L TEAERERM, HoRWT.
1) WELERE HTNEDANTH, 2RNSBEBGATEICAHTIER, THE=
B A 2R 0 BIEERMPLER At J3RZ B U1HE #Y e B R 4 01 5] 6 B 4 ekt



