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%*E JUTR~T 5AZAN4E (GD&T Introduction)
TFEE4L Engineering Drawing
o JUT R~ 5 A ZEFa{ER & GD&T is a Robust System
o NV ZINEEW T4 Build Multiple-Function Design Team
e ZE[E ASME KK 1SO 1 [E GB Fr#EEL#E American ASME vs European 1SO vs China GB
e HEHAAZEIMN Fundamental Dimension Rule
e R~FAZMNH Dimension Tolerancing Application
e RSFAZBLA Dimension Tolerancing Shortcomings
o JUAIAZA A Geometric Tolerancing Superiorities
e R~FAZEHZM Dimension Tolerancing Accumulation
e JUMIAZETLZEF Geometric Tolerancing no Accumulation
o JUAAZNA  Geometric Tolerancing Application
« U RSP S AZE K &S Future GD&T
*  %iit/A% Statistical Tolerancing
o R-PEEAZEZINTTHE Tolerance Stack-Up



o JEARIEHIHE Feature Control Frame

o RSFAEMIUMAZEMN LA Dimension vs Geometric Tolerancing Application
* JUAZERFS GD&T Symbols

«  JHHARAZEFRS Common Symbols

o YkFL Spotface — New Symbol 2009

s TS Y14.5-2009 New symbols of the Y14.5-2009

GD&T M FHZZ: & The GD&T Hierarchy

o AfE: AT BRRHENE AN, A ZE NIRRT o

F . GD&T 5. ARiE. &, #HMW (GD&T Symbols, Terms, Concepts & Rules)
*  GD&T 1-2-3 I GD&T 1-2-3

*  JEAK Features

s R~PEAR Features of Size (FOS)

AHNR~F AR Trregular Features of Size — New 2009

o SEPRJRERRSE Actual Local Size (ALS)

o SEEREFAER Actual Mating Envelope (AME)

o FAHFSEZPRELASR (UAME) Unrelated Actual Mating Envelopes (UAME)- New 2009
o FHREPREAEME (RAME) Related Actual Mating Envelopes (RAME)—- New 2009

o SERRE/DEAREEL (AMME) Actual Minimum Material Envelope (AMME) - New 2009
AR S PR /N SEAR AR (UAMME) Unrelated Actual Minimum Material Envelope
o MRSEPRE/DNEREAEAR (RAMME) Related Actual Minimum Material Envelope - New 2009
5 KEZARIRGEL Maximum Material Condition (MMC)

I/ NSARIRIE Least Material Condition (LMC)

FAR ) Basic Dimension

N B/ AMEBiZ1 A Inner/Outer Boundary (IB/OB)

BRI N BB/ AR Profile IB/OB — New 2009

I AN A S EARAEL IB/0B Simulation

SERCIRIL Virtual Condition (VC)

LKL S Boundary Controlled (RMB/MMB/LMB) — New 2009

SEARI R Boundary Controlled Example — New 2009

W Jih/s % Bonus Tolerance

i (Bonus) ALY (Allowable) AETHE

B/ AR/ SERGA SR Inner/Outer/VC Boundary Application

RFIEARFIM#]L Individual Feature of Size Rule (Rule #1)

EIEFNH Go-No Go Gages

BALFF5 Independency Symbol— New 2009

ESFAR Continuous Feature — New 2009

RSFIARFN#2 Regardless of Feature Size (RFS) (Rule #2)

W2k A ZMNH Screw Thread Rule

WHCAIE e A AZ N Gears and Splines

F=%: HH (Datums)

*  JE&UfE Datums

*  FUEZR Datum Reference Frame (DRF)

o RUWEEAK Datum Features

o FEEARBHIA Datum Feature Simulator



o PSR ME Simulated Datum

o ESJUTAERAE True Geometric Counterpart (TGC)

«  JEWUERRIA DRF Application

o FpvFIEMEALFR R Labeling the Coordinate System — New Symbol 2009
o FEYNFEHER Customized Datum Reference Frame — New Symbol 2009

« 4P Planar Datum

o FYEHLOIE Datum Center Plane

o FEUERHOZE Datum Axis

o JEHRARELMER.OZE Datum Axis from Coaxial Diameters

o FEYEHLG A Datum Center Point

o FLIAFEHEMCZE Datum Axis from a Pattern of Holes

o HEERMETLARRIA Conical Datum Feature

o HIRIEAELAAN A Inclined Datum Feature

o FEERARBIHIAE X Datum Feature Simulator Definition - New 2009
o RMEMEMEFIR Linear Extruded Datum Feature - New 2009

. FeIEUEFZAR Complex Datum Feature - New 2009

o EMEFSPTE 5 A 4EH] (MMB/RMB) Orienting Datum Planes (MMB/RMB) — New 2009
o JEMEREE T mISE GEHERES)) Orienting Datum Planes (Datum Translation) — New 2009
o HEMERSFIH 5 4EH] (MMB/RMB) Orienting Datum Planes (MMB/RMB) — New 2009
o A RSFIARFEAE Trregular Features of Size Datum — New 2009
o FEUEARFF S HRVE Datum Feature Symbol Placement

© Uk 3-2-1 0 Datum 3-2-1 Rule

o FUERSF Datum Precedence

o JEWEHAPR Datum Targets

o YEBNIHEWE H R Movable Datum Targets - New Symbol 2009

o JEWEFEN Datum Translation - New Symbol 2009

o HIFMEFIK Controlling datum features

« FEFEAR (RFS/MMC) NiFH Datum Features (RFS/MMC)

«  JfEfRFE Datum Shift

o [AIFPPEEESR Simultaneous Requirements

*  JSrBEEIR Separate Requirements

*  HHIRE Free State

%m% ﬂ:ﬁ){ﬁg (Form)

*  “FHJE Flatness

«  CPHEME Flatness Gage

«  FHEMNF Flatness Application

o HOHCFIHEE Center Plane Flatness - New 2009
. U PP E N Center Plane Flatness Application — New 2009
e HZ#ZJE Straightness

e  RMEBEZE Surface Straightness

e  RMEBEZEMNA Surface Straightness Application
o HILOZLEZNE Axis Straightness

o MO BEZLEMNA Axis Straightness Application
e [&JE Circularity (Roundness)

e [APEENE Circularity Gage



e [&EMNF Circularity Application

e [AHM:E Cylindricity

o [AMEME Cylindricity Gage

e [RAEMNA Cylindricity Application

JEAREMNF Form Applications

o AfE: TRAREERA . FHUEL TR

o REMEAREE Form Inspection: FrdUARN ., @A ESIH . OMM A &R BAGE S A7 =
Pedk e W=

%Eﬁ.ﬁ JFIE (Orientation)
e H ¥ Perpendicularity

e RMEEHEFMKM Surface Perpendicularity & Gage

o HLOZLIEEE Axis Perpendicularity

o HLOZLIEEERM Axis Perpendicularity Gage

. Ful I HFEEE Center Plane Perpendicularity

e FEHEMNMH Perpendicularity Application

e E/NZE@ MWC Zero Tolerance at MMC

*  “PATE Parallelism

o R PATERAMN Surface Parallelism & Gage

e« FATFEMNFH Parallelism Application

*  fAJ¥ Angularity

s  RMEMAMEAKM Surface Angularity & Gage

o HLOZRAE Axis Angularity

e BN Angularity Application

e JFmEMNA Orientation Application

* VP Tangent Plane

o RERFS AL Alternative Practice - New 2009

o AfE: TMEAEGITEAAME

< AW F5 1A F Orientation Inspection: AL @A ERH . & BAA BN, CMM N, B
TR (RFS)  Thg (e fRBHNAH (MMC & LMC) JU&E4pHr. Wi

ﬁ@/\ﬁi BEE (Profile)
¥ELE Profile
*  [H%EE Profile of a Surface
o LR¥LEE Profile of a Line
o JHE/EAFFS ALl Around/Over Symbols - New 2009
e HPRELE Unilateral Profile — New Symbol © 2009
o AEXNEELE Unequal Bilateral Profile — New Symbol @ 2009
[X[AIf55 Between Symbol
e EFEMNF Profile Application
«  HEH®EE Composite Profile
s EEHERWEEMNM/#M Composite Profile Application / Gage
«  HAEREE Composite Profile — New 2009
s HEAHEWEEEHIEAAL Composite Profile Controlling Pattern
s HEEWEEEMN Composite Profile Rules
o RCRRFE/ALEEIL AN Profile/Position Boundary Control — 1994



P& 12#] Combined Controls - New 2009

e er i Hi $ %1 Profile Coplanarity Surfaces

WERE AR $EH] Profile Controlling Offset Surfaces - New 2009

BT HEIEUME (MMC/RFS)  Profile with Datum (MMC/RFS)

HE$EH] Multiple Single Segment Control

SEMMAEGHEENA Composite & Multiple Single Segment Profile

R RLERM Profile Gage

R E MgE Profile Summery

or il #2558 B2 Profile Inspection: AL, @A ENH. CMM B B0V H RSN H B
B R P Aar il 77 v

$LZE: MMEE (Position)

& E Position

BN (RFS) Position Application (RFS)

BN (MMC) Position Application (MMC)

IhEE ([E5E) #H Functional (Fixed) Gage

PLEERN ] (LMC/LMB)  Position Applications (LMC/LMB) — New 2009
XU B FE ] Bi-Directional Position

B EEHMAEFL Position Controls Hole at Angle

s N ZEH Projected Tolerance Zone

AN E A1+ Floating Fastener Formula

[f] 52 B &4 115 Fixed Fastener Formula

HE5MIEE Composite Position

HENMEE Multiple Single—Segment Position

HE0MEE Composite Position - New 2009

HENMEEN Composite Position Rule

HENEEHM Multiple Single—Segment Position Rule
HEMHAEHEENA Composite & Multiple Single—Segment

fir B FERM Position Gage

B4 Position Summery

STFREE Symmetry

[F#HE Concentricity

WE: WA EE, #iARE A FOS

KAz E E Position Inspection: AR J8 FRTE S K B A EASI . CMM AL e 2 T
H (RFS) . #hig (@) ME&IFNH (MMC & LMC) « EAM EEAINE. M. WE#HRE

F\E: Bk31E (Runout)

BE3hE Runout

[#kz) Circular Runout

4 Bk3l Total Runout

Bkzh N Runout Application

BhBh 545 Runout Summery

BT R ERN O 2R Establishing Datum Axis

[Fl AR5 ] Coaxial Features Control

B E i [E 244, RFS (Position Controlling Coaxiality, RFS)
7 B E ) [E 244, MMC (Position Controlling Coaxiality, MMC)



el s Rl A 24K (Profile Controlling Coaxiality)
¥l [F)4h /244 Coaxial Features Inspection: &R0 38 F A BN

GD&T B AL (GD&T Chart Summary)
)RR AR FRIDR P SEBr B 4R 1) R R G R DA fR
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Kl JLAT R~ 5242 (GD&T Gaging & Inspection) : 2 X
MAJUTR~T 5242 (Application of GD&T) : 2 K

%iit/A% (Statistical Tolerancing ) : 1R

ISO EHFrR~5/A% (Global Dimensioning and Tolerancing ) : 3Kk
EEIRHERLKIIEE (Print Reading ) : 1R
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faf it (Robust Engineering ) : 1 X
B REFIEEHE Y (Deming Management) : 3 X
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2 AR AEEB AT (GM Tech Center, Warren, USA) WA L

3 | BAKREMEKYE) (GM Car plant, Oshawa, Canada) bl

4 | fERFEEE A G0 (Delphi Tech Center , Rochester, USA) BRI

5 | fE/R%EIL A F L (Delphi Tech Center, Beijing) BRI

6 | W R ARA R (Atals Technologies Inc., Fenton, USA) RS
7 | AERFR GRS KT (Ford Nanjing Tech Center, Nanjing) Bk L

8 | HERHAZETERIEH L (Ford Great China Purchasing, Nanjing) MLy

9 | BRI RGAIRA W (GETRAG Transmission Co., Ltd, Jiangxi) REZHF
10 | FEHSZE (Chery Automobile, Wuhu) bl
11 | HETURBHERAR (%) (DEPO Inc., Ltd., Taiwan ) (HEEHID T
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# | AFGHR 77 il

1 | EEEZMEIER (US National Institute for Aviation Research, Wichita, USA) BRI

2 | PEEKHLAT (Boeing, Wichita, USA) AL IE

3 | g PLA T (Cessna Aircraft Company, Wichita, USA) KL

4 | LSHLM{AF (LS Machine Company Inc., Wichita, USA) AL A
5 | Alsalam Aircraft Co., Saudi Arabia ¥W45FTRAT) (B A &

6 | Bz RS (L) AR (Moog China, Shanghai) R

7 | BRERIRS (E1E) AR (Moog India, Bangalore) (EIEEREI, S #71) IR

8 | Triveni-Hi-Tech Pvt. Ltd., Bangalore (E[EEI, 75 KB

9 | MTAR Tech Pvt. Ltd., Bangalore (EIJER5i)Il, F i) KA
10 | BEgEH 2% Cond) A7 (Moog China, Singapore) IR
11 | KR HImHIE A = (Changkong Precision Machinery Co., Hanzhong) KRR
12 | & (hED ARAF (mpro (China) Limited, Wuxi) IR
13 | Re4ERFA AR (Qingan Group Co., Ltd, Xian) s st
14 | S TEAR IR 25 A ®] (Chengdu Sigma Precision Components Ltd, Chengdu) | i 4 ¥ #%
15 | S MM A IR A F (Guizhou Honglin Machinery Corp., Guiyang) Wiz &4
16 | B HLHERUE TR (Nanjing Engineering Institute of Aircraft System) T O
17 | HEMZEB TR 618 B (Xian) WA A
18 | JIAEIR (P84 HUbHIE A RAE (PFW Mechanical Manufacturing Co.,  Xian) M s %
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1 | EAESETER JEa) (GE Healthcare, Beijing) RIT B
2 | EHEAETER (BNE) (GE Healthcare India, Bangalore) (EIEREI, TEC#ZR) | Eyriks
3 | EABAREITER B L (JLE) (GE Healthcare Purchasing Center, Beijing) =7 W4
4 | BRAEBEITESMAIRAT (M) (Johnson & Johnson, Suzhou) BRIT A
5 | mAEETSMMARAR (L) (Johnson & Johnson, Shanghai) BRI Al
6 | MisMARAR (Jbs()  (Smith & Nephew Limited, Beijing) BRJT 4k
7 | FEERH 5D HRAF (Peter's Technologies Co., Ltd, Suzhou =TT ARk
8 | LS R R BR A F (Shanghai Shengguang Equipment  Ltd., Shanghai) | EE57 234
9 | fFIEHETHE (B ARAF (Shin Yuan Group, Kunshan) BRI #S I
P88 F0 32 il ik

# | ARG e

1 | m¥ERAE (Goss International Company, Chicago, USA) EN RN
2 | Archer Resource Solution, Toronto, Canada MUt it
3 | Automation Services Ltd., Toronto, Canada RN
4 | BFEEW RS (R WK (Husky Injection Molding Systems Ltd, Shanghai) PERLEIN
5 | MrEESE RS (B KW (Husky Injection Molding Systems Ltd, Shanghai) PERLEIN
6 | BEENLL (BT AR (Allied Machinery Co. Ltd., Hangzhou) BUBD T
7 | UM RN HIEE R A F (Hangzhou Kanon Machinery Co., Ltd., Hangzhou) BUBD T
8 | LT AHMAIRAT  (Wuxi Suyue Machinery Co., Ltd) HLBn L
9 | [ @I (EHED  (Briggs & Stratton Corp., Shanghai) [ PR LA
10 | EXREHAE (F# GHRAR (Fudong Machinery Manufacture Ltd, Shenzhen ) | Hlsiin T
11 | WYIE SRS S A 7 (Guolong Precision Machinery Manufacture Ltd) Ml T
12 | AR (FH) AIRAF (Aideli (HK) Co., Limited, Shenzhen) Bl L
13 | BEBRHE (E) B PR AR (Thixomag Technology (Wuhu) Co., Ltd, Wuhu) T w4 G
14 | WLV I EUMA TR AR (Zhejiang Huaye Plastics Machinery Co. Ltd., ) BUBD T
15 | fFk AR AR (Product Matrix Limited, Hong Kong) BUBD T
16 | ¥ L& RHE AR A T (Ching Ming Metal & Technology Co. Ltd., Dongguang) HLBon L
17 | Fr2shli) A RAE (Sun Ggai Products Factory Ltd., Shenzhen) I o)
18 | MBHERIB A R A R (SinCo Holdings Limited, Dongguan) BUpn L
19 | Ml A R H A R A F (Foshan Nanhai Hopeful Rubber Mfg. Co. Ltd.) | # /i i
20 | EI M HERHAIR/AF (Solex Industry, Xiamen) VEYERE
20 | JAEREENUE A PR /A 7 (Guanghua Precision Machinery & Electronics Ltd) LR ID T
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# | AFGHR 77

1| R (i) HFRAT (Jabil Circuit (Shanghai), Ltd) H P
2 | LiEASRHETFHIRAF (Parlex Electronics Co.— A Johnson Electric Co.) AL
3 | &EfE (BE) HRAF (Sony Ericsson (China) Co. Ltd., Beijing) FHLER
4 | JHFEHEFARAF (Shiuh Sheng Electronics Co., Ltd., Dongguan) T
5 | B3R W e PR A BR A W (Dynacast (Shanghai) Ltd., Shanghai) it
6 | A% DS SolidWorks ~(Shanghai) BB
7 | LIBETHREREAEGRAT (Shanghai Lawa Info Technology Co., Ltd., Shanghai) | #fhd A
8 | LA EiHENRHL KJEAR /AT (Shanghai Shengxin Info Dev. Ltd., Shanghai) | #fFHA
9 | MUNEEGFEEEARERAF (H&R Information Tech Co., Ltd., Hangzhou) BAEFAR
10 | EbsbrdER AR RS A RA R (1#) (SGS-CSTC Standards Tech Service Co. Ltd.) | Ml & ik %5
11 | FIBRFTEIHL CGRIID PR (Lexmark Printer Co., Ltd., Shenzhen) R L
12 | BfgirylAr R %845 PR /A 7] (Shanghai SK Trasformer Co. Ltd., Shanghai) HLFHLHL
13 | Water Pik, Inc. (Shenzhen) BT AL
14 | B#AEZ TALA AR (Chang Yet Precision Ind. Co., Ltd, Dongguan) HLFALE
15 | ZK3E5 K HL B AR A5 (Dongguan Hongda Electric Products Co., Ltd.) B ALE
16 | E£HANE (LifE) HRAR (Metso Automation Co., Ltd., Shanghai) B AL E
17 | P TR A BR A7) (CCA-ES, Shanghai) AR AR
18 | EFEBM BT #2427 (Christie Digital Systems USA Inc., Shanghai) AR AR
19 | SLEE R A AT (SolidWizard Software Technology Co., Ltd, Shanghai) AR
20 | RIUFHIRHL L AR/ W (Wuhan Golden Technology Development Co., Ltd) L/
21 | PEHAHEIN GAYID  (Sagem Communication, Shenzhen) HF R RO
RBYR AN Tk

# | AFSHR 77 il

1 | EJeF/R ACS k¥ HL(KE) (Honeywell ACS Global Design Center, Tianijin) | 2l %
2 | EEZERRFET KGR AT (Carling Technologies Asia-pacific Ltd., Zhongshan) HLAS R A
3 | EEEEAEE R HRAF (Valence Technology Inc., Suzhou) A EELY,




