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A Method of Rational Inspection of Geometric Tolerance on 3D Part Model
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[ABSTRACT] The sole data source of product is defined by 3D annotating technology, which contains all technical infor-
mation of product and is a substitute for 2D drawing. Firstly, to solve the problems such as low efficiency and heavy work-
load of annotation inspection, the rationality of annotation is expounded and the common annotation issues are concluded.
Secondly, after analyzing common annotation problems, an annotation element model (AEM) is proposed and the rules of
annotation inspection are summarized, then establishing the datum and geometric element of AEM, whereas the annota-
tions are checked term by term according to the criterions, and the reasonability of the relationships between the tolerance

values on the same geometric element is measured consequently. Finally, based on CATIA system, automatic inspection

function of geometric tolerance annotation is developed, which improves the annotation inspection efficiency.
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Fig.1 Classification and geometric information of annotation element

20184E 5561555 18M] - B hlER AR 89



PN
H%&I RESEARCH

JEAR 2B Ty R Bk sh B B LA 2R TE AL
FRANZEIR N R B R N R/ NI R 2R 55
HAAF B AR BRI

tol (s, c,u, G (r\, 1y, =+, 1,) , D (d,, dyp, dy), I)

Rrp, s RIUTAZERES]; ¢ IUTAZERR, u AE
WHRAN; GHIUAIAZERERSE; D, d,, dy) WAXEST
SEMEPAREE , 1 A ZZERTEIB AT SR AT L e br
WA E o T AT LSRR R

I (p,m,, myr,)

K, p HRZEBBWLRT s m, FAZEZREWT; m,
FEMEBSRABMAT 5 ry MIUMIA AR . ARSI LT A 22
BT 2R EEH , (T A 258 R AR AR ) £ Bkt
INZERRET A R A

1.3 HREHEN

(1) SEAER A EN]

FEWERRTEARS A BRI FESRE B 5 A E X, HE
15 R AL ZE FH AR5 LA B 2543 A H R A5 1 A
FEXCHEME SRR LA 25 b5 RS, g7 S L
£ DaSet={1i=1,2,"-- ,n}, [, F/RIEWERE LT, N 258
THIHE L i 5 DRFSet={p/|i=1,2,--- n}, p, TN 245
A 70 AR A SR A AT N N -

WEN 1 (EEFEMERAEN) . ide(l <k<sn) N
FEWEE LAE DaSet & TR INELE 45 e, =1, W
PREEAR U S, B e, = 2, MIFEHEH I E
FE s

WE 2 (UM T R - 20 3 R B
fdi AL 54 NoSet={E,F,1,J,M,L,0,P,R}, il InterSet
hy 3k i E XS DaSet F12% AR 5 4 NoSet 52 4, Al
InterSet=DaSetNNoSet, # InterSet # O, MFEILEE X
Hl AR EASRERE AR5, A5 W InterSet=, 4 3
HERRIE 2 SLIEHA

YE ) 3 (HE A% JE e & 1k PR U)) « i DifferSet
g 45 & DRFSet 5 3 i 4 DaSer 11 38 %, R
DifferSet=DRFSet-DaSet, #; DifferSet # @, N/ ZEHEAE
W A R SO, N 25 A U FAS & 3, 75 )
DifferSet=0, MIFERS FEE 2 SCAHE,

(2) JU A 2E R ]

TUART /A 25 s G 2 EL AR A 5 A i T 28 R G &R UL
AT S 222 ) 52K R HEAK FLvfiz L B B IEAT 5 Al — bR &
FAZEMKE R 0 i NN 2255 R I, R
GB/T 2473—2009 (A 5 SCHF Ber by i e L
Hi3m 00 ) U F GB/T 1182—2008 (= UM AR FE
( GPS )™ A5 AH A i KA o

HED] 4 (B i =3 (8] OC R AT A EN] ) « O AR T
Ko, BRAWRRLR n,, BTN 22280 s HIRAIRA 20T,

90 MizMEEEA - 20184 615 55 181]

#on, - n,=0 5 n=n, IS LSRET Shr R EE P T
I, W 7,0, # 0 8n, # n, WIZIERA PR
RSB LA 222850 s N7 By & 8 220
CF1 n, HE PR R IER 45 n, - n,=0 B n=n,, B4
PR T 5 5 — R OV AT, RIS [ B0 5 2508 1
TG, B n, - n, # 0B n, # n,, W7 [ AL
BN ZERRE AN G B

HRA TUAAT A 2558 X BRI AT 2 L RERTERY
B BIUA 2R BRAY B HUR R R AR R BEARTE AL
] A 223l 5 TLAAT 2 22 2Rk A v

T S (JULARI 2N 22 2 TG A vE I ) < 2 H1TAR 28 X A
JUfT A 2228 804E @, 2 i=1 H AR K28 k Ry F 1 i,
Q0= BT, VI, PATRE 3 B, MR, Bk
8, kg, A, A AT AZERR c ¢
R e, WIFRZE T Y LT A 2225580 ¢ ARG, A W LA
INFETY ¢ BEPRGEE; RIS BR R IST &k A B4R TET
Qe yinae—{ HLRBE, L, FIFERE , RIBk ol , e Bksh , 2648
JE TR EREE }5 MbR RISAL k NIRRT, Qoo={ HZk
B B Rk sh, aBksh, AR, A RERE | 5 Mbn
BRIk NERIT , Qo= I, RS HRRE , HHCIEERE L
AR IAD k AT , Q= { ZRECITRE , AR DAL };
UPRREA ke N R, Qo= { BLEE FIBIEE }; R
KA kW EHLRRY, Q= HERIE VAT, T HE, R}
B, [FIEE B RE ), Y =2 HFRZ A &, il k, - F-1H
Cu F v 53 B PIRR R LR ), 5 LA 222580 ¢ SRR
JE MU A 22 R B T, IR G B, 25 i > 2 1,
FPRELI k(i=1,--- ,n) AHAR], WAREAGBE; 25K
KAFAR B U A KT ¢ € Q,, B AU A 25255 %
BAH R AEH,

HE 6 CBHINAF S KA eI )« C N REAS i FH SR AT
SV A 22 MLSet={ HLZJE, V-1, HARE,
AT TR R AR XIRREE YA 2R
BHEFF m,, SSEHEBSRAB AT m, A RS/ N SR
SRS, 2L A 25250 ¢ ¢ MLSet, I STAR SR 255
FFHAGEE, B EH A, MN BB p BN %
WATS ¢ B A LIS 22280 ¢ ¢ { LR, AT, 3R
LR, MRUARHEE , o7 8 BE, [RIhRE ), U 26 A5 filt 4t
W, S AH I

ED 7 (2 FIHE RE VARG A ol 0] )« BV LAT A 22 45
HIHE P IS HEA PN D={d,,d,,d;} , j HHEEHEA P Ak
B, v vas vy S00R D A SRR R TE R SRR )T ]
M j=0 B, 25 LT 222850 s IR 22, WIFEHE A
JEL A B, AN s S5 ) i B 25, W fd
ANEHL M) # 0B, A TUAA 22250 s Sy m o4 &
NS NISEHE H R ARG, A s HIBARA 2,



PN
RESEARCH mﬁr&l

ME2FEUERE ARG, 45 y) x y,=0 B y,=y,, BI5E 1.5
2 FEAETE BT, I A S EE BR IE MR, 45 ) x v,=0 H.
o x y5=0, [IZE 3 FevETe I T4 150 2 e, IS A LUk
PEPE IR, 75 W SE PR IE A

XF R —Fr 2 LA Z LA 25 2RI, 28R 7
] AL E AN ZEIAE B A wpp <u iy <uppw , BURARZ
B < TAZE <P EAEE CHSIUAZERER
EMERTR PR T R LA 25 hR AR bR 22 4L )
RGN U AR REE A, B A R T ) 3OF
. WA SGDTSet KAl —FrZk UM AZESE, TAGSet
RZ U A ZER RS

HEN 8 (Al — bR RAZE X R AN : 4
IAGSet # O, BI4EE TAGSet PR E LA 24 L2
FEHOR A R — bR R U A 22 4L SGDTSet FPAIEAR T

Document:
Product or Part Set:TPSSet

1 1
1 SR bR 4 |

Wﬂ1ﬁﬁﬁﬁffﬁﬁﬁ%ﬂ LA J:éﬁ%ﬂ Uspgr <Ujyp éz
Uiy <ty IRATRI—BEE LU A 2ZEE R R A HL, B
A5 U Uy B gy > I AT U AZEERRAGHL,

2 HEAR

FETHR Z AR A fEI] IR L[ 25 bR A A
TSR UK R AT HENT FEEAR T AG A R LA A 2265
KA . e, SR IAR 2028, 3 B AR T 2 B AR i
5 AR 2R A5 B A THRI, P ST v A LA A 25 bR
FRA ;LU AR A A o ), X SRR TR A, B
VIR R B 5 d50Je AR LA 25K A i), X LA
INEATREAT  IE U A 55 S o
2.1 REEBIESL

T bR Z AR R 2 MRS 1 R AR U N 5 L

TPS:Technological
Product Specification|

TTRS

2: PR A B

8: R [EIFRTEAE L

""" Bl

3: ARG MESEY
1
4: FRAGILIE L PR
1
5 RPOEMER R
7: 3R L5 8

D R e A b A& iyt Y

6: BRIUbRZ A
P

e ]

(a) FEERRE R BRG]

e 1T
9: iR [IFRIELE
M m e L
i !
Document:
Product or Part Set:TPSSet

] 1: 3SR ep g b |

IProduct Specification

TPS:Technological TTRS

2: SRR AR T BRI

S|

o
______ Bl

o 11: 3R MR AF)
12: 3R IR Dt

3: AL A 22250
—

4: ARAF LA A 2227

I |

5: PEPULIT A 2ERR R 6: SRR LR

1

P S Sl gt .

8: SRAFSH L MEHELE
1

9: FRILA 224 I/
1
10: SEIBHHEATT
]

(b)) JUAI A 28R AR BB R P

&2

FRERE BRI

Fig.2 Annotation information extraction

20184E 55615 5 181] - B & A 91



PN
mﬁrﬁi RESEARCH

FREEAT RE JEHE U] 22 DL SOHURE B 25280 HX iy
HRMEAER S T B AR TPS ) Bz i, 2y
T R AR TS AR EFIR U AT AT A 1SO Sn
HERIBREE , I T8 T 25 e A sl ) )5 & 2k
HORAR I, JCIE R R A ], e nT R A A R 1Y
ISR B MRS TPS FRAF I R 5 M G 5 BRI 1T,
FEWER LA 285 ARV OCEHR L O R T - =4k
BT P RIS 1 BASXT 4, e W i 2 i SCA 2k T
SC, BRI YA AL R RS U A 2255, 48538
I FEABR IS T AR AR B . A ZENES
INFERT, T BB PRI 2 E R . SR LA A 2EbRTE
HEBRBUR RN 2 FR
22 EERERET

WRYEIEMEAR A A DI RE , F IS ME R R B R L v
R T I LA DaSet, I3 FE 2 L4 DaSet
HIEECS U RN E E R e, ARl H 52 BV ARG A v i
TR S R A A R SR, i A7 3
A SN C Y o8 e o W=D ED I UE Ui N ISR
IR PRI AER DErrList ; X 3EEE X4 DaSet il
FEWEEE HIAC54E NoSet SRAE, #5388 s 5 ML HTR
RS AT AT S 2 I HE SR v e LA R 4,
S 2 28 A ) T BEAR S X R B S AR T AR B S N &
FLWEAE TR EE SR DErrList 5 TH A 2508 I HESE (i 4R
DRFSet 552 XAE DaSet 2545, #7254 Jyas 45 ]
HEAKS SEvE 2 SCA PR, SEMERR ARG A 25 55 75 UDREAH R 1)
FERPREESS BN B EHREE SR DErrList.
2.3 JUAAEMRERET

LA 28 25 PR BB, R R LAn] 2 22 280 F 2 78 |
FR{E AR 2= L5 B o AR bR T 2 (8] OC & A £

(a) HEFEL PR bR

YEDN) PRy T A TR A, A A 3, W A 2528
RURA , 75 WP bR T 3 AN B G R () b v A B S in
3 U 25555 TErrList 5 FH LA 2528 UG 2 Vi
W) XA ZE YA TR A, A SR TS 20, A T4 I HE
FEWEAG AL, 75 DK 2> 22 28 RUBE B X R A bs 815 B in
% JLAAI N 2248585 22 TErrList 3 MRHRIS RIHE LA 2 v
U, o4 S HE P i o AT R Ay, 4 v FH IE A, DU A
FREINAF S5 A AT, 75 DK v o SRR X L A T 17 R TR
TN U] 2245152455 % TErrList ; MRIRHHINST546 2 i
WU, St A 3 b B BRI S A T ARG A, A BN A5 18 FH IE
B, AT IR — PR R A 22 H O R A A, 7 A5 1
RN R AR AR BN BTN 22451345 % TErrList ;
AR AR R A 25 RIE R — R R A X R
TRy, N A ] 5 R A H, U A 25K A 45 o, 75
TIPSR BR (S BN 2 T LA 22485185 3 TErrList.

3 SCHIBEIE

HETF CATIA V5 ZGIT R T JLIA Z bR iR A )
RERLHL, FRZ DI RE AL AL BT SIS = 21T
MR ARG o R T IR T 22 bR i K A
AE, BEIT TN 3 (a) FiR i — A HER R A R bR 1
)W A BT S AR AR RS DR i T TR
BENZEERTALE A ZEH, b T BERER LA
P2 SISy W/ N/ VA el || DY YA Wi U AR 3] I
VATV A8 F AL 2E A EEAECS Brid VIR BRiE
5EARER., % WIS A 84 M, Hh L
A ZERRTE 16 4, RSFRRE: 23 4, JEdibriE 8 4, HiAy
K SCANRTE . FEARGE RSS2 RGN B T B4 A
A JLAR A 2205 AR B, B e X bR R 5w e 1 9 23 (]

e =)

(—emmmgenzsn0

+AE | saEE
MEEEAE | C01331625-003/PartBody/LOWER_POCKET/MAIN_POCKI
ML C01331625-003/PartBody
RALER [EEnE

T

RYBmE | #ETZH: | moms | smox| ||

D28 O#bek = At Uxssts O—3it

SRIEETTIE
e ER 2w ®E
1 BESE wERERE
2 BA6(F) ERRARS
3 A 212 PEEXETAE
4 AT 223 BEEERRAE
5 AL 224 IRTEAAE
6 AU/ %825 PEETTAE
2|o[x Freate
% |
.

B3 JLARERERELA]
Fig.3 Example of geometric tolerance annotation inspection
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