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Chapter 1 Basic Terms of Machining Accuracy and Surface Quality
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Part 1 The concept of machining accuracy
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What are the concepts of machining accuracy and machining error
MIFE: FEENIEXEFmRA/LEASH (RS 2R L8
5ER S HFENEE.

Machining accuracy: is the accordance degree between the actual and theoretical
geographic parameters (dimension, form and position) of the product.

MIrE: FEEMIEEFR/LEASH (RS R LE)
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Machining error: is the disagreement degree between the actual and theoretical
geographic parameters (dimension, shape and position) of the product.

MIBENSREBI M ITIRENKNREZM.

Machining accuracy is represented by the value of machining error.
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Methods of obtaining machining accuracy

1 BT RS R A S AL ?

Methods of obtaining dimensional accuracy

(1) i®X#15% (Trial cutting method)

(2) ER~FJ1E% (Sizing tool method)
(3) AEEL ( Method of adjustment)

(4) BzhisHlE (Automatic control method)



(1) Y&
Trial cutting method
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FIGURE 28.1  Dirill-1: Twist drill

(2) ER~TTIRE
Sizing tool method

IGURE 292 Nonreversing tap driver.
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(3) HEEE
Method of adjustment
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(4) BaEHIA

Automatic control method
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Methods of obtaining shape accuracy

(1) #hiss% (Trajectory method)
(2) RFZi%& (Forming method )
(3) BRE (Generating method)



(1) ek

Trajectory method



(2) EIEE

Forming method
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(3) RECGE CRULE)

Generating method
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Methods of obtaining positional accuracy

(1) EIEEHREK (Direct clamping method)
(2) %HZL_"*EEE ( Adjustment clamping method )
(3) EEK K% (Fixture clamp method )
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(1) BigERE

Direct clamping method
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(2) FXIEZRFKIE

Adjustment clamping method
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(3) REZRE
Fixture clamp method
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Part 2 Factors that influence the machining accuracy
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The errors from machining methods
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The theoretical errors come from using approximate tool shape or movement.

2. SEf: 5%ET] (Geer Hobber)o
(1) EF-PEREIRLZ (Archimedes spiral) X &4 F
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(3) =8| B ¥4I & (Spatial linear interpolation method)

Z A(Xe,Z¢)

X

0(0,0)

(4) 5% 7] (module-milling cutter)

Fo6-1 MEKNMIEKER

AR = 1 2 3 4 5 6 7 8

‘ 135 Mk
12~13 | 14~16 | 17~20 ] 21~ 26~34 ~5 ~134

R TAATATANTAYTAYTAYIAY

3.
4, MIEERE—IKN/NMFLTHAZERN10%~15%.




—\ HURBFIEREMER

The manufacturlng errors and wear of machine tool
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The errors from main shaft
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The sources of errors
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Effects of errors on the accuracy of the spindle rotation
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Pure radial movement
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Effects of processing methods on the accuracy
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Methods to improve the accuracy of the spindle rotation
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Lathe guide errors
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(1) AKRFEANEXEIRE:

Straightness error in the horizontal plane
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(2) EEHANEZXEIRE:
Straightness error in the vertical plane
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Parallelism between two guide-ways
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Parallelism between spindle and machine guide-ways
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The transmission chain error of machine tool
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The manufacturing errors and wear of fixture)
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The manufacturing errors and wear of cutting tool
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Installation error of work piece
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The errors from stress deformation of process system
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The errors from stress deformation of process system
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The errors from internal stress of work piece
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Surface roughness influences on the anti-wear properties of work piece
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Influence factors and controlling methods of the surface physical and mechanical properties
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Change of crystalline phase structure of surface layer
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Residual stress of surface layer
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___Part 6 The vibration during mechanical manufacturing and its suppression
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Free vibration
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Concept of Free vibration : When a structure vibrates without
any externally applied forces, such as when it is pulled out of
position, and then released.
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FIGURE 4.103 Typical vibration records: (a) steady sinusoidal or simple har-
monic vibration; (b) steady multifrequency vibration: (¢) irregular (nonperiodic)
vibration; (d) decaying transient single-frequency vibration.
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Forced vibration
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Forced vibration: When a structure vibrates under the influence of an external force.
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Resonances : The amplification of response that occurs under forced vibration when
the period of the applied force is close to the natural period of the structure.

d Y;l L

3
2 v
> 1
We : i
g ! 0. 35
/ 0.5
<] Vz /2
>
s \>_ THE POWER OF RESONANCE CAN DESTROY A
o T — : 3 4 BRIDGE. ON NOVEMBER 7, 1940, THE
| BEH A=w/w, ACCLAIMED TACOMA NARROWS BRIDGE

COLLAPSED DUE TO OVERWHELMING
RESONANCE.



X EHRENH = E R E
(D AEAEIRIER: HIKSRERE A FEEi %
BIEAME AR T0 75 FURTE SR SRR #RTh; TTH|
iR EEEEENEERRME ST

(2) HLRSM R IR IR 2 F 2 R B AR LB AL R RY .

& 1-87 MnILF|M AR EIIE &



2y BUNBGHRRZ BREIRVIER
(1) JEFRER N AR T

& 5-25 BHtR%ET)



(2) BEMITRZERENSEFE

o LHIRABAEMR ) (w=05k | [ |[[{z0
A=wiwg<<l) B, #RIEHIAF
#WHEIET1, HERTAUHRIEMHE S
ﬂrﬂ;‘%&ﬂﬁjﬂ’ﬁﬂﬁ%ﬁ?ﬁ?hnﬁ,%
Zt, ERGETEFHUF,
ISR & EFE0<1 < 0.7HIFEE
FRULTEE A EFRSX

AEIZX AN R S8 F2M E R AT
D HREN o

O AYREY

ﬁ%jjlzs WA Ai=w/w,
HIRIX TR X




o LEIEFE SR AR, AthE | | |15
ATIER, REREEX.

® L UmiEsFT 1R, RIS
N, ~mEHR, $507<i<
L3RXIMFR AL IRX . T2 L
1B E A E e [520%~30%
FIXIS{EAZX AR R,

W RGEGINE, W AR ‘ —1=
BISnER., I==fEREE. EmEENI B hR WAL, Am /o
B, HBERNIER | #HiEx X

0.125

ek £ %7 (D




o YEIEIE AR >> 18, | | |[IE
IEH A R HEETO0, RiEE .
ETRE, EEFETNEE. x&x | | (ke
%%ﬂ?%%lﬁﬁTtﬁﬁ

*1&5’3,%51#&77 MXIBFRA
RIEX, SEF =7'u>1 3,

EIRMERXMN, EERFIAKXR
N, RGN T, ; .
BRI HEMASGHRERRES R ‘ —

gﬁﬂ@*ﬁﬂﬁ'lﬁo E%jﬂz: W A= w/w,

e EHRR

ek #5070




SRIEREES: YRGERSE T [ (B
SHEFHER T, TTAIEES ,
IR (RhSHRS) 2. B

ka =¥/, =kJ(1 =222 + (2022

Lad

L AVEY

® LHIRInZEwW=0 (El/=0) B,
AT RSN, Bk=k,
RGP B ATTEA,

® Lw=w,EIiRET, k,HBI&H/IME. 5
FEARRIRELLEIT, BB by
ALK, REMBRIERY 1
x, MREGHHIRIE IR, FRRX

R




(3) KABIRMBIR=E

f o, ;_ i
. p (I o
;{-'-3§ %j i ri'}. ; :"‘L Tt m 1.‘1_(:)
Ly "L _

4
] e T |
?H] i.[ l — ,/ ' k ) L ¢
E_'-l_l-.__‘ . y()
Ezm 7T7TTTTITTT
éi (a). (b> |
s : . i~ _
s yy W 2-23 BEHEREREL

I AW ey )
i R B



HUBER R

] 170
-
~X 14 &
e 270 i
b a
Do 0 o
L
I |3

& 5-26 HEEHIK G




¢

1 2
AR/ £
1 (d) — s
2 -:-I
(4 2-27 by R A5 Y 52 49
o (a) iR | (b) W MRE T
1—ritish; 2—HE - 1w, 22—

(c) MBS RS MBE TS bt BB (d) 3R 24T

13tk 2—REET, 3—mhidish 1k, 28



Z Hcn A ey B EdREN

Self-excited vibration in mechanical manufacturing

BRI SRR : BRRSEEMNIEEH, EIMFE
SRIE %%ﬁlﬁb‘l‘r"“_ﬁ’]?}&nﬂ] BHEFIRINEE=RBIRIN RS
ARG, H5UHIEEZTIEX. YIHIEIEEREIBIESX,
PRI AR IRk . BERsIEMLiZiZzh XK= HIA,
ﬁﬂg%ﬂiﬁﬁﬂ%ﬂL%%,ﬁ BHREN 530%.

;Fﬂijwij] ip

m;f TR o
AY| | PEE® ||

Tzzza |~ ®F

‘ E&m HLBK B WOl 3 R



Sk 6 e R S e RS

1. BEiREIRTE

L7

\ RFyEERE | X
B8 7 i Tszs =)

s
¥

X5l

JIEH]

RegiE —
X & Ry

Y1HI 718K 5]

3|42

B iR | )
g

‘ TZ&%

EEIRTS




2 BAIRENEVLE K
IHIEIEERES (AP) EIZRGERINNUZAY)
RIS IR G VIHIE I E VIR 17 E X

)<\

— NN ERE R SRR
ek [FExEAl .
ﬁmT TEaE | |

ay| | PERH ||
Tzzza |~ **

CEs-23 MUREMES RS



B IR =

(1) BRSNS FEERT N IEERS~E /R
RSERIRIER. IEBIRIEBEERVEMAER, BHEFIRIIA
REEXRBIRNAGHAS. EYIHIEES, FIEYIEIEE),
B AR ENZLE

(2) BAFRSINE—RIRIET M IRGESRTHEGINE,
AR TR GV EBFHE R R E Y]

(3) BHIREIREFEEAT— 1 RSIBEA, WATRE
ARG E B ETIRDI ARG IEENGEELF. BAURE
RIEAR/NFMANIREI R GEEE L DX R ZY). INRIRITEE
s XTHEEZ, NWIRSISAEME; RIRIEEE /N T
iEee2, MRS AETER M HIE] .




B A RSN IE
1. BEERIE

Principle of regenerative chatter/flutter

Ehgm LT HTFAELELE—RIK, TREALAHL
midw L—HxHEek, BEEZREWA

— KRR TE B, THHBE N,
’_15F HIJ):*EQB%?I% E’J BEHIX
ﬁB P23 j(/J\FH BEEAR &%«E

BRI FRIATREE



BABR~ETE

(Do

e T

¢) d)
A R g ) 7 A A

VIHIZIZEE Mo RAEVIBIERZEZWN, AmslEYIEIA

HVERARREE, ETIR~EHRE), EMIRE LB THRY, X

MrRUNX MBI T —420YIHI, A5 IEFERBE K.




JINMrEL, #5130, #kah&e
SHAEARYVIHIEIES;

YItbrEr, #IEDL, YIHIE
EEbrREEMAE] T BiRE)

RGP, ‘
e = A/NSHTHI
NRIBRIEEE

) 4

YIHI R B A YIH X

Frid, SYIANBERIYIHY
WHRIABIREE KX TIHFERE

=]
=

{4

ARG FEHRETGIRIIR

R |
RZSST) Q@&/\' ‘
N f RN
a) b) a
T g
- _— 0 = v.\’()
@Sy\y % \_\;‘
At)] )\: ;F]] H:'L ‘_f j}] )\, J;}] H:L ‘_f
c) d)
B4 H R RIE E
ENFUIEMEBENTIEIRE, RahZRs%s



0<Ce<<0. 5 31 1E A

\
\
\

e=180BE 0.5<e<<l RHANEH

~ A S
‘ \
\
\ \ \\\

0'<C $<<180°

Y CRWEER £

WA
| ﬂ])\(if?l‘?ﬁﬁ]b“)

]

(d

180°<<$<C 360"

VIHE3h 7

(a) (b) | ()
[ 2-30. KIS ¢ 55050 A LR A -
a) MMIE A0, PIASHIHERIEE, RAXEERE, FomEiiR.
b) lHHIZE0~180° , VINNMNTFHIHEIR, REBEERE, FEHIR.
c) HIEA180°, YINSYIHEIEZE, RELEERSET, NFEEHR.
d) fHHEIZE180°~360°, YIANKRTYVIHET, RELEERE, FEEHR,



2\ RBEFEEHIE
Principle of coupled modes chatter/flutter
REBEHILERILZRSRE
R B B IR R \
WERTIR B AP BBEERS
2%, FYWRENHEEERN ’
FHWE 77 Ak, kFHLEEH =

* i >
.\.l ’r”
/\' ! F =

a) k;=k,, HITAEZL, TTEEEMN. 70 R J) 2o AUEE A 4 A
b) ki<k,, #iTa—b— c— dA—IRETErFEIFEE, TIAFEEARREHYIE]
EELEVIHFEABRNE/), REGHEEMAN, IRNEEBLEFR.

¢) k>ky, BEiTEa—> doc— b, I EEAPIEG T UIEI S E b ) 2
Ij:.IE,‘ths %éﬁ%ﬁlﬁ%ﬁ]}\o 211




2, HE B AIRSAVIRE
(1) MEITZSH

ESIEXTIENERA « FBIA v

.,A} | | - 0& | A

e sl | \ERm e

I a

1 i i

FT T I6 600 80 90°100  m
B 2-48 FERAXMEIHEW A

I o

W 2-47 Wi RHR NS B




(EEH0. 1~0. 3 mmfy R fElEg

T EYIHIR e




IR KIRYIE] (GE#H20~70 m/min)

|

dwlim

0 i i 2 P A ’ S
26 40 60 80 100 -
v/(m b min_l) o B (b)
(a)

1 2-44  ZEV BB UM R E HERY RO
(@) Yl SR A MEREL B v 5 aunfY KR




TR 18 0 H & /)

A/pm P

701

60
50

40
30
20

10}

N

-

Qwlim

N

N

34.5 44 54.5 f
- (@) |

245 AR 7 A INE RN BN
@ f5AMXEHL: O f5aunIXEHE




BRNEZ R v

W'“_"‘

ap/mm

(a)

B 2-46 YA BEBE R i B R HT B 1
(@) ap 5 AMKEME: (b £l o, REENHA

(b)




(2) BUEFRGEN RS ARG RN E FAZENI E 3075 (6]

g i

" KR 4

b)
= Z Bk

HIl R AT



(3) KABIREE
4 3 2 1 %]

M////' N }

——
*

? / N s S B *—%I—" Ty
—. ¢ R SO N _ .' r
'/ LN, ,«ﬂ?mj _t
KXY =2 ":}? f &2
K FHe G R K e TEIRE AT

1—REPENLI . 2—pbad B, 3— 1—8HT; 2—pdi
PR 4B fT

R

;

R
NN

h " ..l
"Il
[ Ny
| e
.l‘.l.l.ll_ll I'
!
1
|
|
o
L\




& B IR AT



Thanks for your attention!

ANT—&T



