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m =2

AR AR KT HUEFIE TERHURRE SO BIHIPUR. 2
EZRASNEEFL TR,

MMB1420 £ [ 243 WA 7244 I T T2 AR K H4 © 48H7 FLHIRA BT 2
BREFEFNIHNIZ80H. TREFAAERREN R =87, £TZH
THHREEENFHETO, TREANIZHERTTHBRNEH, HFiEs
FEARINTEAE, OHHEFRNTERE: ZENFEAZNTIHN LT
TR, RBRREHENTFHN I ZEELVENAE; REHTEH
FEK BT, EFERTTHRARNSNEARES, WA RETH. 5l
Foufh. REGSHURKZEZERFARILERME; TR HRERE AR
EALRE, T RAGHKSEEEAREZAE, HEUE B RERSE,
WA R E B ERRE, HEREREMATEN.

XegE: TZ. L. UHIRE. RE. . RE.
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Abstract

This design involves the machinery manufacturing process and fixture
design, metal cutting machine tool, tolerance and measurement and
other aspects of knowledge.

Fixture design shell processing procedure and drill Phi 48 hole is the
design process design, including the parts processing process design
and the three part special fixture. In the process of design should first
of all parts to analyze, understand parts of the processand then design
a blank structure, and choose the good parts of the machining
datum,designs the process routes of the parts; then

the parts each step process dimension calculation, the key is

to determine the process equipment and cutting the amount

of eachworking procedure design; then a special fixture, fixture for the
various components of adesign, such as the connecting

part positioning device, clamping element, a guide element,clamp and
the machine tool and other components; the positioning error

caused calculatefixture when positioning, analysis of the rationality
and deficiency of fixture structure, pay attention to improving and
after design, to determine the location and degree of
freedomlimitation, consider whether owes the

localization and orientation.

Keywords: process, process, cutting, clamping, positioning, error.
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1.1 ZFHHKEMS/ER (The structure and function of )

f el e
MMB142 0 $ski ey
3 R LR,

RDIIN A1 233 W

TR 2 48

(Part 2 dimensions)
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77,

T4 3 £E
(Part 3 dimensions)

HUR IR R BEE AU B S ARSI NI R S B B P AR AR . %S
HHPME S EEEG TR, Z2ER, EREISINH, BB RGP
F. RS HIHREE. ARG EEF LA, B, B
HRERR R E A R B

1.2 VLR EKIVER (Machine tool fixture).
FEBHMMTHH—FLTZRE, EEIENTPEE+oEENE
M, XEFUTHRJIATE.
D EFTHRIEFEA, PMRIEMTRE
THRRERRLE, THEZERKILATERE (K. & 1) ZAK
MHEMEREA —ERE EMERARIE. HLREBANIR EIERE LK BEE
P, THERASTXABIEFEMIFERE, XHERMRIET BN TEES
“CREHE” TN JTERIBUR R EER E A AR, 30 TR DURFIZEAT .
2) R B E =B S TR A
KRAFELE, TG £+ A RERKRIZ&. RIETRF, W

-2



TEHILHE AR 252 B Sl B
ST HBIRE . HFRABKNFARKE ., RERERKE, BRI 3ME,
NEERBAEHE. FIMRASE. WESESEE, AFBE/LDMHETEL
SERREFE.
3) BE L AR 3% 4

KHAREE, THRRBEAHRRELTE. 1. £&. WREMH
BREBK, &0 CRANUBALE SR BN B 338 TA K B3R, PASKH
A EF M, P RRET ARG E T AR 3% .

4) FRIKRLZEHE

FERM/PUBARIFET, THRMRE. 8L, MHIURKEE. &
MEER. N TRBREMFE, TURTHEEETHRRE, #EIUR “—Hl%
A7 . Bitn, ATUCKRAERRE, XK EKIAH .

FEENBIN THFRERRERR, HEEANR KA RENA R KL
PEET, RENTIABARIMNE, REMHNERERMERANAR. 5
W, FERADEEFZGT, ETERERNTARR, FRHATHRIRE,
HAWBPORE SR, ERMBEFRFMAT, REKERNEZRIERIEM
THREEMETR TRALT SR, BRANEWERELRNERN. BRI
IR EMHIE R K —&, HHETAPRENRS, >REENRE, TR
LR IE R

1. 3 BT 291 (Parts of the process analysis)

WEAFUTNTTEZEREMT ) -

1. RIZR;

2. & WMB\RILENEMER A, EHEALBCTIL ¢

3. 8% DAEEYE A, SEXTRE 113mm;

4. %% DAEEMET A, EHAEFL B, FSERIIE TIRBEXTEME, FexS %5 85mm;
. BHEY DAEEMETH, EMEdl, RSV TIEMEMAL. ..
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F-F TR

2. 1 EBHRHERR (Determination is made in the form of blank)
FHMAERBR ML (REMR. TB. BHA. TIEHS) A=t
WRERSE, BEXTEMRMGITRG REEMEm. 4£r=2R8—Km 4
RNREBEF, RMAEFHRGEF==MEE, FRNEFREGTESEEAR
M TZHRME . FHREF= KB R IZ T FE L= TR i R R 2 1
A FE R 1 AR THRIHE I B2 A2 P2 P A= B REEE TR . SR AR

RAFEE BN REARNESERETR. SARNEHNEN TJZTTHHE.
N = 0Om(1+ a%)(1+b%)

WA NI A =2 40

QP mIEE (B /4

& ) mRiEERANEE (/S5

al———F i, — M 2%-4%

bY%—— KA, — 0. 3%-0. 7%
s _ LR U ER B RN EE=NG, BETER, REREET
BRI RAL,

RI|WAZHREIHER, R HURBIES AR ZMRE & B R HE)

A ZFEHAREES. FRTFEHEERERNE=REAPHEE. R
AW RGEE.

2.2 EERK# (Blank design)

FARZBMHMEN HT200, TEREI%FI200HBS, BIRELI2Kg, 4 F=RKENER
A=, RAPUREE, PIRBPER, 2505E4.

B ERFEHBEREMTTZ, 2AHEEN LRENNLIRE, &
7Yl ar e il

1. 048mmfl,

FAALRE ©48mK, FTUAFENATERL, BHALSFHERS

-3-
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frE, MLERTALLSEHE, ERERITT .

MEFIMBSLFLAE F @ 5. 8FI4 K4,

@©11. 9. 8. 17HRW] LAGE P AH 24 Sk

2. FRMALSRE

BRI AR EHRL12.5, #HT—BEHTHEE, ITHEEWH
AEIEEEER. MEFETH, EBUNTRESSENG, ERRTAEZEHA
9% .

B RSB A R BRI FT A0, ARSEI 28 e TH B R BEON8m, &
R,

3. BEPIImH

FEAWFEEE NRa4. 0, AT DU,

It AR #H 5% B RE A 2258 7T 0 92 8 5mm ) 235 T [ B0 4R B9 4mm
B LRFHFEREMTITZ, #HE T &N ILREMNIIRE. TFRYT,
XEERMRTRITUETRT, BRMESBRAR T LE ‘g 24
EIREE .
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1. Bl %45,
=" 1 L ERSTATLY]

MME14 204344 3 phapainn

TEREEAEE AM7237 8

2. 3 MKt (The base design)

EHGEHFETEIHEEITTRNEETL/AZ —, EEEENEHEEHE,
AIMEIN TR ERBIRIE, £RAURE. BN, MEENTTZEIRES
MEEEH, EAREE, CERBARMME, FAF=TLERT.

FHEE A P 23 2 DA TR E K

(1) FAEAERIEFES AN TREDVEERE. BRENTHRIENTEHEAR
INTEMAEMEXRREE. WRTH ERE EHFIANMATRINLHRE,
T 2% R 5 i TR T (AH BLAL B B R B R R E /R . DR
BEEIS . AR, DIeRE.

(2) EHENMTREBERYOWEERTEHEERE. fl: JURKES
HHERKBERYONEERET. FMEN TR EESHEESHERE,

-5-
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TR S HRE, BREEAEEEN TR XFERERRIEY S E
ERAONKRE, FREREWHBIAER, LIRS,

(3) MEFMTRER/DHREEHIER. X MREXE A 2%
M TaE.

(4) BIRTFIREERFE. Juid. HRESRKNREE IR, PURIE
EMHERIETR. RO, B0, Wi, BRMREASEEEEERE,
BN FEYIMI.

(5) FHEMMBRELMH, FAHEERNRE X SHRARATNE .
25 WR A5 P A DARAIE 2R T i) 0 O A B

EEREFER TZHBERTTHNEETIEZ —, IFHREFRIER
HEW, Sk o 48 SRy e A, P &AL EHE N E LT .

2. 4. 1 BRI TZEERE R (The process design).
(D HEFEEPMTHERNNT AR

FEARNBERRTAZERN 7TH, REMREEN Ra3. 2un, RAMBE—
FREE—BENINTHFR. NAALERRK, AMRAENTHEE, RELEXR
R, WA RAHEE—PBE—RERNN TR,
(2) R THB

MBI T 7, ATRAEBHERRAR YT, REINTIRERE, HER e
THRRERBOEM, MRS, TR M, A4 HFREaRFAR N TE
EREBN T EHEETFN. RSN TEER R, sTEEANTE
WM, iETHRSRH, REHAB/PHRET, B/DRVIBIHENZ K
B HEATRE I T
(3) GEFEEALEHE

HERERERE: FERE—RRERE, LIRS LMK LERE R
FLAVIBR, AT RIEAF RIFRHURMERE, ZERIES N TESEKRENFTR
T, BRI TREXIHS, Fik, REERHFIERMEIEE.

-6-
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FEEAER G BN RREEEFEREEESRN, U=
HEERPERENEMERE, B TERENESIRE, RENTARNEFHE,
FLZ B HIAL EREEE

(4) HELFEFMIFoBER, B TIRF

FARFABE ., BRMEE, KEETFIBENRD TF.

BREIEE, RHE—USIRLIRK, HRERNT, SETIHITERE.

o ERARSREIRMER LT, THRRREMNRET/ESFE
b, BRSEIn TFE A TR 5 T — oA .

(5) EFEMLTREMLERKE

FHEMTHREREERA R, KA,

RN TREEERBARR, KAMLABSKNTHREE.

2. 4. 2 FEEMKIEFE (Fine selection of reference)
22 14 ) S0 3 L35 2 AR TR U

(1) “FHERERS” FN NREEFEIN TRE KRN e AL 2w,
BEREENESSEAIRE

(2) “HEMEG—7 FN RURESHTFRAR—4RBEREE,
DMREARE AL ERE, #aRERERR&ERIRE, BRARITH5E]
i&.

(3) “BAEME” FN FEREnTRLEN T TRERINTRE/T
¥5, MEFZMTREOASARFERE, ZREOSHMREZ AN ERE
H 5647 TP RIE.

(4) “HARZEME” FN IAHAIREHLACEBERE SRS BRE
BERERB RN, FRA “EAER” T, REMTI.

(5) Frst kG EHE MReRIE B AL Emh . RETTEE, RAM R, BIEH .

PAo48 f. (—TH 2 $8) NEfEE®E, MIHBEREEAL. FEEZEH
EREANHE, LSBRHERES TREEAESRNE, MZ#ETRIH®RE,

-7-
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REUREEFTENHTHE, EHABER.

2.5 e T2 BEZR (The development of process routes)

HRT LZBREMHE KR, MAREFEHKILFTR. RYBERALERE
FRAERBHRIGHORIE. EEFNECH EARMETRZHFT, 7
DIERRAARAENAKREATHFIR, HREFTFEFERREFR. B
BEPASh, BN SERAETRER, UMEEE=RARERETRIR—

TRFI1: %&

IR B

TR B3t

TRIV: $iEm

TRV: 86|

TRHVI: #5011 FLRE,

TRVI: 8% ®48H7 Bi&E,

TREVI: 723545 @ 14 FLER 15, %5 M6 BRSURFLINL M6

THRIX: A¥gh @18 FLIR 10,

TR X: 45 2-08 44 FLEHE,

TR XI: 8509 15 7L,

TR XII: 45010 FLEH,

T/ XIII: #5173 10,

TF; #0111 MB4% 4 M14 IR 15,

TFe; f8lf 1%45 T,

TR XIV: £EH

TR XV: ¥

TR=
THF1: %&



TR A 215 HE UL
TRI: EY

TRHIT: B3t

TRIV: L

THRV: 461

TRV 44l @44 7LJ58% ©48HT
TRV 45 M6 MBECFLB 4 M6
TRVI: #0114,

TRIX; Z¥meh @14 LR 15,
T/ X: Admgh 18 LK 10,
TR XI: 45 2- 08 #EMTL

TP XII: %509 LI 15,

T/ XIII: 45F., @10 4L,

TR 5fLo17 R 10,

TF; #0111 B4 M14 IR 15,
TR Bifh 1%45 &,

TR XIV: EFEH)

TR XV: K

TZHR_ATT R — KX RIET 7 R =S8 O 48 FL4h5 M6 FLIXFER] AR
M T B AR B AL 2R, N T @48 FEFHRIE T TAMIIN TR,
SZEBRBRITEHETR=

BT ZBENT

TR

TR 10: %
TR 20: BY
TR 30: RF&ikbzE
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T/ 40: AT
TR 50: $EATHE
TR 60: Jogh @44 FLJ58E © 4817
TR 70: 45 M6 BREUFLIZ M6
TF80: %11 4,
TP 90; 7%k 14 FLIK 15,
TFF 100: F¥méh @18 FLIR 10,
TF 110: %5 2-©8 445+
TF 120: %509 FLIF 15,
TR 130: 45010 L,
TFp 140; #54L @17 ¥ 10,
TF 1505 45011 MBEIH 2 M14 1% 15,
TFr 160; 348 1%45 FF,
TR 170: ZER
TFF 180: MENFE

2.6 LI LRE. TFERTEEBERTHIHE (Determination
of machining allowance, size of blank size)

ek ZARHE N HT200,

AFRAUCNT R AT, AP EER.

TH: 10 20 5 A i

ROARAHEARERAREER, HEREREARERERER, LML
K BN 2. 5mm.,

e HIFL

EBHALL . LKBEERNT IT7T—IT8 2, SBSHM, e TER
FTRENBEOREN 2.5

2. THEVIEI FHE KA TE Determination of cutting consumption

-10 -
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and basic man hour)
TFP: SEum1E
1. %&FEJTIE (Selection of cutting tool)
TIREBMAEBRER & &% T], J1RA YGS,
a,=15mm, d;=35mm, v=125m/min, z=4,
2. REBLHIHE (Decision of milling parameters)
1) PEBHIEE
FAMIKREAKR, —KINT5EH
a, =1.5mm
2) RrRBRHLEERTIBIEE
BRI X51 BRI, HIIFERRN 7.5kw, FFREGNIE.
WEREH £ =02mm/ i, N

109 _1000%125/ /128 =310.85/ min

BRI UEREL 2, =400 7/ min
_mn,  7*50%400
1000 1000
% n, =400/min B}

f,, =fzn, =0.2x4x400=342.86mm/r

=75.36m/min

FEHLRPREIEE £, = 400mm /v

3) WHEIK
VIRl L : [ =125mm, [ =1.5mm, 1, =1.5mm, WHLSIITEA
[+1 +1, 125+3 .
t, =4X(——— nf )=4 (400*0.2)— 4 min
TFe: eAMWE
1. EFEITIR

TR G E BRI aemet /], JIJARA YGS,

-11-
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a,=15mm, d,=35mm, v=125m/min, z=4,
2. REGHIFE
4) REGHIERRE
RAMTREAR, —KIMT5ERHK
a, =1.5mm
5) REGKRHELELIIFER
WIE X51 BBRBEHF, HIIEANA 7.5kw, TERGNIE.

R\EREH £ =02mm/ A, W
0 = 1000v  1000x125

d TxT74
FEHLRARAEIEEL 7, =600 7/ min

b mdn,,  7x50x600
1000 1000

4 n, =600r/min B
f.=fzn, =0.2x4x600=480mm/ r
FHURPRUEREL £ = 500mm / r
6) THE T
YIGITH: [=70mm, [ =2mm, 1,=2mm, WHSHTHRA

; I+ h+l, 242470
" n,f 500%0.2

=537.69r /min

=94.25m/ min

= (.74 min

T/ 804807 CENEED

LIZBGER & WHa4&IHE  EUgE8R TP619
2.4 R £=0. lmn/T

3.V B B v=80m/mim

4.1 UK E 5 FEE n=1000v/ 7 d=464.2r/mm

B 500r/mm 5 SRR HE

5. ZBR P HITEBE A v=75.4m/mim

-12-
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6. V15 THF R 2T=2* (48+1.5+1.5/0.2/400)=12.8min

TFp: $HERZ 5 BYILE L M6
TH—: HiM6 REURFL©5

WEHSE [« BESHF RV, 34
B o, <800MPa, d,=@0mmit, f=039~04Tm/r. HTEZHEE
T g5mm LA B FARRIE R, Wotkss Bk &% 0.75, T

£ =(0.39~0.47)x0.75 = 0.29 ~ 0.35mm / r

B 2525 FURBEBFS, BLEX £ = 0.25mm/r
VIHIEE: RESHICRIVE 2-13 XK 2-14, BERVIBIEE v =18m/min fr
PA
1000y _1000x18
T d x5

W

=573.24r / min

WAEHR VLT, Bn, =575/ min, HEEBRVIHERERN

po Mt  AXSXSTS g 055/ min
1000 1000

YIGI TR [=20mm, [, =9mm, I, =3mm, WINSHTEKA

[+ +1,  24+2+11
t, = =

. = =0.1043 min
n,f 575%x0.25

THFXI: Bres M6

v=15m/min

n, =217r/min

HUREE n, =195r/min, v =13.4r/min

i 1%=il:R) [=16mm, [, =5mm, [, =3mm
-13-
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5 M6 L

. (I+1+1) _2+2+11

m =0.77min
nf 195%0.1

TF: 8854 8.9.10.11.14.17.18 L& T
WUR: Z525 SRR
JIE: BHE (WU T TZFM) SR RENRIEE 05
DiaE BX £=0.13mm/r
DYIYEE  V=24~34m/min. B V=30m/min
3 NLIR ERhFETE

__1000v, _ 100030

ndy, nx7

~ 1364r/min

5 1364r/min ML KINLREE N 1450r/min. BLIEEL n =1450r/min.

mn. mx7x1450
P ST HI = S =
Fr A SRR VI HIERE v, 1000 1000

FrPAE 4% 8 IFL T=1. 27min,
E£ 9 KT T=0. 45min,
B 11 B94L T=0. 1. 27min,
B 11 849 T=0. 45min,
B 14 B4 T=0. 45min,
B 17 B94L T=0. 3187min,
EH# 18 L T=0. 45min.

1450 =31.87m/ min

Tre: Blf

Bl 1x45 FFIBIA 3. 5mm fF FHBIEEIR,
EHERESTIR

TIHIHEMGSEE =

5) YIBI TR, # (ZZF)
2. 8 N T TZEEF

HERAVHB (TETEFE)
2.9 FUIN T L&
HRARHED (TFE)

-14 -
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E=F RAWI

ATREFHEFER, REMTRE, FEF3EE, FERITERRX
o

3.1 KR HE (The problem put forward)

AREFERATHOI2ILIANOI8H 24, BEERAFGEEAE LK
MIBEERAE, A, RERNARBESSERL, BEEUNATHE.

3.2 %ﬁ[%?ﬁ B‘Jfﬁ'ﬁ% Selection of locating datum

PN TR — P RGFE A, EMNEERERFELARSTHE, |
s BB pr il e I T LZMBENRLA N THEARE. Bk
BASEENEN IFRETZREAGHE, REFRARTEMHERE
EABFHRMTREE AR MERK) BR. FHNRIIMZREFFE
FIEARER, NRIEFHFMITHEEEREER, SEGHEEMERE, HET
FFIREERRENT, HEERGEEEBRRNEARER, WRABRRKTITE
IR FREEER, FrCARAINE B REDZIME, BRI, RN
THRE. BRITRABMIKRE AR, MEfK—m 2 HeEh, AT
RN, FEHBIRTE, oo M e SRR B .

3.3 YIHI I R FES11HE (The calculation of cutting force and

clamping force)
HTAELFEESRLEANSEILINT, SH0. B CEHF0 &
HhiHl 7 F=26Df"*HB"® R (5-2)

BhiHl 3R T=10D"f**HB,, A (5-3)
5V i : D =10.5mm

HB = HB max—%(HBmax ~HB,, ) =187 —%(187 ~149) =174

f=020mm-r ' fRANARX (5-2) M (5-3) B
BT A
F =26x10.5%0.20% x174%¢ =1664N

T =10x10.5"" x0.20%% x174"® = 46379N - mm
AETFMILTEAN, REHFREEEAFRER. FHEd#TRELHEER

-15-
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KEX. RTGEALReRmermeTsmi. MBS = Bl geim 2 N TEXK.

3.4 BNMREZESHT (Location error analysis)
1 BEAEGRE

TR, EMEMAERGEE, BN 4807 lgk, FTA
EEAES, FHFHRNERENEEER N O48(+)0. 09mm, FAZE 0. 180mm HJ
BEXR, ISRESHNFHELIF AN EMALCEREAENERA

0.015mm , HEHEAE S Frir - RE%EZE 0. 105mm,
2 —H—ELBMIRE

(D) BN EEMBIREA
Ay, =Ad +AD + X,
5-5)
AH: Ad, ——— BEREHALRBKIRE
AD,  ——— BEHILKBRMEE
A —— BB EALILS e AL /ML A TH) BR
RN (K5-5) B: A, =Ad +AD + X, =0.009+0+0.016
=0.025mm
(2) BARE
Ad,+AD,+ X, . +Ad,+AD, + X, ..
g\l =
2L
5-6)
AH: Ad, ——— BEREHALRBKIRE
AD,  ——— BEHILKBRMEE
A ——— BEESEEAILS eS8 R /NI & TH BR
Ad, ———— BlIHLKBRKRWE
AD, ———— HIAHILKB/IMEE

Xyn  ——— BIAHEAALE AL iR/INIE & THI BR

-16 -
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X,
ﬁt{jz XZmin = 2(5Lx + 5Lg -

1 m)
2
AN (X 5-6) &
0.009+0+0.016+0.009+0+0.004
tgAl =

2x%305.29
Nj:  6=0.00006219°

3.5 %ﬂ’&ﬁ‘&ﬁ%ﬂ?ﬁfgﬁﬁ Hﬂ ( A brief description of the

3.5 fixture design and operation)

=0.0000622

WETHTR, FERIHRAR, MZEERATHEFR@ETH. M
fERALMFE R, ETHRIE, BRBRAE. REFAEME. FETFN
BRIR R #E T AL B M 1+1 BAL. AT, VIR,
B UA— B T3 R B EEIA B A TFFHIER.

1 B P AR e B it SR — e AL B A BR A6 B A5 T 9 %30 B
B EAEE A=A E R, B8 —ANieR 8 ANk AL iR R R
EEAGIER, ST sEEEM.

HERA:
RIBAEFEBOHERLES, ERNEWRER, RRFEFS), EHEER.

FFREM BRI ARG R R .
FEMRENAK, BERFHRE. ATREE™, FHRER
Jiee A o

THERA SR KB DR 2 A

-17 -
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%32 EL M 3K (The 3D fixture assembly diagram)

-18-
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KRB BEE

The fixture assembly diagram

BEBEAR
The drilling template

-19 -
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A fixed cylinder
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