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yb detartsnomed sa ,elbarised ro yras -Secen Raeppa Taht segnahc etaroprocni ot dradnats eht ot yllacidoirep edam era nihtiw deniatnoc sgniward weivitluM .ylno evitartsulli era secnarelot dna snoisnemid fo seulav laciremuN .tnetni yb etelpmocni era serugif ,secnatsni rehto nl .sisahpme rof liated dedda wohs serugif ,secnatsni emos nl .noitcejer gniward rof sisab ron ,ytilibacilppani emussa ot nosaer rehtien si noitacilppa derised eht gni -tartsulli erugif a fo ecnesba ehT .txet eht ni debircsed gnicnarelot dna gninoisnemid fo sdohtem dna selpic -nirp eht
gnidnatsrednu ni resu eht dia ot snoitartsulli sa ylno dednetni era dradnatS siht ni serugif ehT serugiF 4.1.1 .9002-5.41Y EMSA etats llahs dradnatS siht ot secnerefeR .sgniward eht no decne -refer tnemucod a ni ro sgniward eht no deton eb llahs tcaf siht ,dradnatS siht no desab era sgniward erehW dradnatS sihT ot ecnerefeR 3.1.1 .dehsilbatse selpicnirp eht ot ecidujerp tuohtiw desu neeb evah llew yllauge dluoc stinu yramotsuc .sgniward siht ni derutaef si )IS( stinU fo metsyS lanoitanretnl ehT stinU 2.1.1 .E hguorht A secidneppA yrotadnamnoN ni dnuof
ebyam gnicnarelot tuoba noit -amrofni lanoitiddA .9 hguorht 2 snoitceS ees ,secitcarp gnicnarelot roF .gninoisnemid lareneg rof secitcarp dna ,selur latnemadnuf sn01t1n1fed sehsﬂbatse 1 n01tceS lareneG 1.1.1 .dedulcni ton era ygolobmys gnidlew dna gnireenigne livic dna larutcetihcra ot euqinu secitcarP .1.5.41Y EMSA ees dradnatS Slht n1 selplcnlrp eht fo ynam fo noitan -alpxe lacitamehtam a roF .stnemucod detaler ni dna sgniward gnireenigne no esu rof stnemeriuger detaler dna ,gnicnarelot ,gninoisnemid gniterpretni dna gnitats rof secitcarp mrofinu
sehsilbatse dradnatS sihT EPOCS 1.1 1 gninoisnemiD lareneG dna ,snoitinifeD ,epocS 1 noitceS GNICNARELOT DNA GNINOISNEMID 9002-5.41Y EMSA .31 ---*,,%, *,,°,,° -0, .0, - SHI morf esnecil tuohtiw dettimrep gnikrowten ro noitcudorper on TDM 44:42:00 ,)3002R( 2791-1.3.98B ISNA 2 9002-5.41Y EMSA 41 --°,,°,,°,.,°-,,.,°0 00 .50 - SHI morf esnecil tuohtiw dettimrep gnikrowten no oN TDM 44:42:00 9002/70/50,elaseR rof toN 2000594195/ seigolonhce T CMF=eesnecil. EMSA htiw esnecil rednu SHI yb dedivor P lanoitanretnl
EMSA thgirypo C stiF dna stimi L cirteM derreferP ,)4002R( 8791-2.4B ISNA gnilrunK ,)3002R(4891-6.49B EMSA/ISNA tnemerusaeM lanoisnemiD rof tnemnorivnE ytidimuH dna erutarepmeT )3002R(3791-2.6.98B EMSA/, eht dna dradnatS siht fo txet eht ,niereh detic secnerefer eht dna dradnatS siht fo txet eht neewteb tcilfnoc a fo tneve eht ehT SECNEREFER 2.1 .etairporppani deredisnoc si ygolobmys erehw snoitaiverbba ro smret tnelaviuge fo esu eht edulcerp ton seod ,C xidneppA yrotadnamnoN fo 2-C .giF ni nwohs sa ,stcime P gnicnare T dna gni -
noisnemiD 34.41Y EMSA ees selpicnirp gnigag roF .ylno sesoprup yrotanalpxe rof dedulcni si gnigag ot ecnerefer ynA.dradnatsgnigagasadednetnitonsitnemucodsih T gnigaG ot ecnerefeR 6.1.1 .sgniward no raeppa ot dednetni ton era dna ylno yrot -analpxe era srettel esacrewol ni seto N .sgniward dehsinif no raeppa ot dednetni era srettel latipac niereh setoN 5.1.1 .selpicnirp fo sgninaem eht yfiralc ot secitcarp gniward 41 Y morf egrevid yam snoitartsulli emoS .yti -libacilppani emussa ot nosaer a ton si gnitsil a fo ecnesba ehT .evisulcni-lla eb ton yam gnitsil
sih T .erugif hcae fo renroc dnah -thgir rewol eht ni sraeppa noitartsulli na ot refer taht )s(hpargarap eht fo gnitsil a ,dradnatS siht fo sresu eht tsissa oT :ETON .noitjorp elgna of Out-of-Roundness ANSI B92.1-1996,1 Involute Splines and Inspection, Inch Version ANSI B92.2M-1980,1 Metric Module, Involute Splines ANSI Y14.6-2001 (R2007), Screw Thread Representation ANSI Y14.6aM-1981 (R1998), Screw Thread Representation (Metric Supplement) Publisher: American National Standards Institute (ANSI), 25 West 43rd Street, New York, NY 10036 ASME
B5.10-1994, Machine Tapers ¢AAA Self Holding and Steep Taper Series ASME B46.1-2002, Surface Texture, Surface Roughness, Waviness, and Lay ASME B94.11M-1993, Twist Drills ASME Y14.1-2005, Drawing Sheet Size and Format ASME Y14.1M-2005, Metric Drawing Sheet Size and Format ASME Y14.2-2008, Line Conventions and Lettering ASME Y14.5.1M-1994 (R2004), Mathematical Definition of Dimensioning and Tolerancing Principles ASME Y14.8-2009, Castings and Forgings ASME Y14.36M-1996 (R2008), Surface Texture Symbols ASME Y14.41-
2003 (R2008), Digital Product Definition Data Practices ASME Y14.43-2003 (R2008), Dimensioning and Tolerancing Principles for Gages and Fixtures Publisher: The American Society of Mechanical Engineers (ASME), Three Park Avenue, New York, NY 10016; Order Department: 22 Law Drive, P.O. Box 2300, Fairfield, NJ 07007-2300 IEEE/ASTM SI 10-2002 ERRATA 2005, Standard for Use of the International System of Units (SI) ¢AAA The Modern Metric System Publisher: Institute of Electrical and Electronics Engineers (IEEE), 445 Hoes Lane, Piscataway,
NJ 08854 1.2.2 Additional Sources (Not Cited) ANSI/ASME B1.2-1983 (R2007), Gages and Gaging for Unified Inch Screw Threads ANSI B4.4M-1981, Inspection of Workpieces Publisher: American National Standards Institute (ANSI), 25 West 43rd Street, New York, NY 10036 ASME Y14.3M-2003 (R2008), Multiview and Sectional View Drawings ASME Y14.38M-2007, Abbreviations ASME Y14.100-2004, Engineering Drawing Practices Publisher: The American Society of Mechanical Engineers (ASME), Three Park Avenue, New York, NY 10016; Order
Department: Law Drive, P.O. Box 2300, FAIRFIELD, NJ 07007-2300 1.3 Definition The following terms are defined as its use applies to this standard. In addition, the definitions in the entire standard of itral terms are given in sections describing their application. Its location can be identified when referring to the Adice. 1.3.1 Angular angularity: see to. 6.3.1. 1.3.2 boundary, internal, internal limit: a worse case generated by the smallest resource (MMC for an internal characteristics and LMC for an external characteristic) minus the declared geomal tolerance
and any additional geomal toler (if applicable) resulting from the exit of the appeal of its specified material condition. See fig. 2-12 to 2-17. 1.3.3 Lightweight Material Limit (LMB), Less Material (LMB): Limit defined by toleration or combination of tolerances that exist inside or within the material of a characteristic (s). 1.3.4 BOUNDARY LIMIT, MYXIMONE MATERIAL (MMB), MYXIMONE MATERIAL (MMB): The limit defined by a toleration tolerance or combination of tolerances that exists inside or outside the material of a characteristic (s). 1.3.5 boundary,
outer limit, exterior: a worse case generated by the largest characterlst1c (LMC for an mternal characteristics and mmc for an external characteristic) plus the declared geomal tolerance and any geomal toleon © additional (if applicable) resulting from the exit of the characteristic of its specified material condition. See fig. 2-12 to 2-17. 1.3.6 Circularity (round) Circularity (round) (round): see to. 5.4.3. Copyright Asme International provided by HI under License with Asme Licensee = FMC Technolog1es/5914950002 for resale, 07/05/2009 00:24:44 MDT No
reproduction or network allowed without IHS -° ) - S - 15. Asme Y14.5-2009 3 1.3.7 Coaxiality: See to. 7.6. 1.3.8 Complex Complex Characteristics: a superphyte of amu amu uo otsopmoc erut .1.4 .ARAP EES MUTAD EMARF ECNEREREFER MUTAD 81.3.1 .34.41Y EMSA EES .NOITCEPSNI DNA GNIRUTCEPSNAM GNIRUD SROTALUMIS ERUTAEF MUTAD LACISYHP .Smutad Detalumis Hsilbatse OT DESU ERA Meht Morf Devired Senalp Eht Taht Ytilauq Tneiciffus fora & "a € & ¢ Senalp Eurt Ton Hguohtlad" & € & ¢)
Noitalumis Lacitamehtam Ro, Lednam A, Setalp Ecafrus Selbat Emhcam Ro Tnemele Erutxif, Egag A , elpmaxe rof: eton .erutaef mutad deificeps a morf mutad detalumis a hsilbatse ot desu Yradinuob lacisyhp mutad.) Lacisyhp (Rotalumis Erutaef Mutad.). , Dradnats Siht Ni Desu Si & 4 € & Rotalumis Erutaef Mutadacedcece: Eton .erutaef Mutad A Hsilbatse OT DESU YRADNUOB TCEFREP YLLACITEREEHT EHT :) Laciteroeht (Rotalumis Erutaef Mutad.) Laciteroeht (Rotalumi S erutaef mutad 1.71.3.1 .2.71.3.1 DNA 1.71.3.1 .Sarap ees .lacisyhp dna laciter -
oeht: Sepyt Owt Mutad Rotalumis Erutaef Mutad Mutad a Ro lobmys Erutaef Mutad a Rehtie Htiw Deifitnedi Si Taht Erutaef A: Erutaef Mutad Erutaef Mutad 61.3.1 .erutaef Mutad Eht Morf Dehsilbatse Rotalumis Erutaef Mutad A Fo Enalp Retnec Mutad Eht Morf Dehsil-Battero Rotalumis Erutaef Mutad A Fo Sixa EHT: Sixa Mutad Sixa Mutad 41.3.1 .Rotalumis Erutaef Mutad Lacitereeht eht Morf Devired Foereht noitixe Yllaciteroeht A: Mutad Mutad 31.3.1 .4.4.5 .ARAP: YticirdNiLyC yticirdnilyc 21.3.1 .modeerf fo seerged Erom ro eno Ot Timil A: tniartsnoc
tniartsnoc 11.3.1 .1.1.4.8 .ArtIntNoC ytiraNALPOC 01.3.1 .4.6.7 .RAP EES: YTICIRTNOC YITICIRTNOC 9.3.1 .MODEERF RE SEERGED XIS OT PU Sniartsnoc taht serutaef rehto fo fo Given, given simulated, simulated: a point, axis, line or plane (or fuel) coinciding with or derived from processing or inspection equipment, such as the following simulators: a surface plate, a measuring surface, the Mandrel, or mathematical simulation. Look at that. 4.6. 1.3.20 Target data target: see paragraph. 4.24. 1.3.21 Diameter, medium, medium diameter: see par. 5.5.3.
1.3.23 basic dimension: a theoretically exact dimension. Note: A basic dimension is indicated by one of the methods shown in Figs. 3-10 and 7-1. 1.3.24 Dimension, reference dimension, reference: a dimension, usually without tolerance, which is used only for informational purposes. Copyright ASME International Provided by IHS under license with the Licensee ASME = FMC Technologies/5914950002 No for resale, 05/07/2009 00:24:44 MDT No reproduction or network permitted without IHS license -**
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ASME Y14.5-2009 4 Note: A reference dimension is a repetition of a dimension or is derived from other values shown in the drawing or in related drawings. It is considered auxiliary information and not government production or inspection operations. See Figs 1-19 and 1-20. Where a basic dimension is repeated in a drawing, it does not need to
be identified as reference. For information on how to indicate a reference dimension, see paragraph 1.7.6. 1.3.25 Envelope, real mating envelope, real mating: this envelope is out of the material. A counterpart (s) laer laer otnemalasaca ed soplt sioD . sotla siam sotnop son )s( eicAfrepus )s( a moc edicnioc euq odom ed ,)s( onretni )s( osrucer )s( mu ed ortned odidnapxe res edop euq ohnamat roiam uo )s( onretxe )s( osrucer )s( mu erbos adatartnoc res edop euq ohnamat ronem ed )s( etnahlemes )s( ofAn e )s(anretxe )s(acitsAretcarac )s(amu ed ortned
adidnapxe uo )s(anretni )s(acitsAretcarac )s(amu erbos adatartnoc )s(etnelaviuge )s(amtsAretcarac amu :odanoicaler o£An ominAm lairetam epolevne .otircsnl lautcA ominAM lairetaM 1.62.3.1 .2.62.3.1 e 1.62.3.1 .sarap me sotircsed ofAs a sodanoicaler e sodanoicaler o£An a siaer sominAm siairetam sepolevne ed sopit sioD .soxiab siam sotnop son )s(echfrepus a moc edicnioc euq odom ed )s(anretni )s(acitsAretcarac amu erbos odatart-noc res edop euq ohnamat ronem uo anretxe )s(acitsAretcarac amu ed ortned odidnapxe res edop euq ohnamat roiam ed
trapret -ovitnatsbus )s(ralimis atiefrep )s(acitsAretcarac amU .lairetam od ortned jAtse epolevne etse :laer ominAm lairetam ,epolevne lairetaM laer ominAM ,epolevnE 62.3.1 .1-1 .giF ajeV .leviAcilpa )s(odad o arap sobma uo ofA§Aazilacol uo o£A§Aatneiro me odignartsnoc otnaugne )s(anretxe )s(ac1tsAretcarac )s(amu erbos uotart -noc uo anretni )s(acitsAretcarac amu ed ortned odidnapxe trapret -nuoc etnahlemes otiefrep osrucer mu :odanoicaler laer otnemalasaca ed epolevne .odanoicaler laer otnemalasaca ed epolevnE 2.52.3.1 5 9002-5.41Y EMSA .71 -
ARV L, - SHI od a§Anecil mes aditimrep eder uo ofA§Audorper amuhneN TDM 44:42:00 9002/70/50 ,adneveR arap o£AN 2000594195/ seigolonhceT CMF=EMSA odaicneciL. o moc a§Anecil bos SHI rop odicenroF lanoitanretn] EMSA thgirypoC )d'tnoC( odanoicaler o£An e odanoicaler laer otnemalasaca ed epolevnE 1-1 .giF odanoicaler o£An e odanoicaler laer otnemalasaca ed epolevnE 1-1 .giF .1-1 .giF ajeV .)s(odad reuqlauq a asnet -noc of£An e )s(anretxe )s(acitsAretcarac )s(amu erbos adatartnoc uo )s(anretni )s(acits-
Aretcarac )s(amu ed ortned adldnapxe atiefrep )s(etnelaviuge )s(acitsAretcarac amu :odaxielsed laer otnemalasaca ed epolevne .odanoicaler o£An otnemalasaca ed epolevnE 1.52.3.1 .2.52.3.1 e 1.52.3.1 .sarap me sotircsed o£As & sodanoicaler e sodanoicaler o£An a sepol so to any reference frame datum. Fig. 1-2. 1.3.26.2 Related Minimum Material Actual Env- elope. Related Real Minimum Material Envelope: A Perfect Feature(s) Similar Counterpart .odanoicaler ofAn laer otnemalasaca ed epolevne od oxie o arap )seralucidneprep( siamron ofAs siasrevsnart
sepA§Aes satsE .acitsAretcarac ad sadazurc sepA§Aes sa sadot ed siartnec sotnop solep adamrof )tcartsba( atiefrepmi ahnil amu :anaidem ahnil adavired ahnil. adavired aid©AM 13.3.1 .odanoicaler ofAn gni-arietse ed epolevne od lartnec onalp o arap )ralucid-neprep( siamron ofAs ahnil ed sotnemges setsE .acitsAretcarac alep sodatimil ahnil ed sotnemges so sodot ed siartnec sotnop solep odamrof )tcartsha( otiefrepmi ofAiva mu :onaidem onalp odavired o£AivA naideM odavireD 03.3.1 .amrof artuo ed odacificepse euq sonem a ,odanoicaler o£An laer
otnemalasaca ed epolevne od lartnec onalp oa es-erefer ,odasu ©A aof£Asnet ed lartnec onalpa omret o odnauq ,ofArdap etseN :ATON 6 9002-5.41Y EMSA .81 ---- D AVAVAVRVAVAVATAA VAT ,,) ) - SHI od a§Anecil mes aditimrep eder uo o£A§Audorper amuhneN TDM 44:42:00 9002/70/50 ,adneveR arap o£AN 2000594195/ seigolonhceT CMF=eesnecil. EMSA moc a§Anecil bos SHI rop odicenroF lanoitanretnl EMSA thgirypoC 1-1 arugiF ad odanoicaler-of£AN e odanoicaleR lautA ominAM epolevnE 2-1 .giF .acitsAretcarac amu ed odanoicaler o£An
laer otnemalasaca ed epolevne od lartnec onalp o :ed lartnec onalp , acitsAretcarac ed lartnec onalP ,acitsAretcaraC .92.3.1 .amrof artuo ed odacificepse euq sonem a odano1caler o£An laer otnemalasaca ed epolevne od oxie oa erefer es ele ,odasu ©A aofAsnet ed oxied omret o odnaug 0£Ardap etseN :ATON .osrucer mu ed odanoicaler o£An laer otnemalasaca ed epolevne od oxie o :osrucer od oxie oxiE 82.3.1 ed acitsAretcaraC .siatigid sodad ed soviuqra uo ,sle -dom ,sohnesed me o£A§Aatneserper aus uo tols uo oruf ,onip ,eicAfrepus amu omoc ,etrap amu ed
acisAf o£A§Arop amu :acitsAretcaraC 72.3.1 .2-1 .giF ajeV .)s(leviAcilpa )s(odad )s(o arap sobma uo ofA§Aazilacol uo ofA§Aatneiro me odatimil otnauqne )s(onretxe )s(osrucer )s(mu ed ortned odidnapxe uo lan-retni )s(osrucer )s(mu erbos ocirdnAlic ocirdnAlic mu :ohnamat od raluger acitsAretcarac .ohnamat od raluger acitsAretcaraC 1.23.3.1 .2.23.3.1 e 1.23.3.1 .sarap ajeV .ralugerri e raluger :sopit siod egnarba :ohnamat od ohnamat od a hcihw ot ezis fo serutaef ro serutaef erom ro owt :nrettap nrettaP 24.3.1 .2.3.6 .arap ees :msilellarap msilellaraP 14.3.1

ir Alumrof od sa1cn¢Arelot 5 o£A§Aes a ©A smutaD ,4 o£A§AeS a s*Apa medro avon A ."ofAdirucse e of£A§Aatneiro lifrep , amrof ed saicn¢AreloT" e "of£A§Aazilacol ed saicn¢AreloT" sadalutitni
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.2.3.8 .arap ees :enoz ecnarelot mrofinu-non enoZ ecnarelo 3.1 eloh m : : : EnoZ ecnarelo T gnitaleR-erutaeF 43.3.1 .1.4.3Flortn:;;;;;;:;:5;5;:;; S33333333333555533335555555 55 ;The geomal toleration is applied and grouped by one of the following moms: nx, n either coaxial orifier, everywhere, to & € b, n -superfan, simultaneous or indicated requirements . 1.3.43 Local-Localization (PLTZF) tolea Terragdo (PLTZF) Local toleration Zone structure (PLTZF): The structure of the toled zone that controls the Baés Relationship Among the resources in a
standard with this restrlcted structure 1n degrees of translatlonal and rotatlonal freedom in relat1on to referenced data resources. 1 3 44 Perpendlcularlty PerpendIculanty See pair. 6.3.3. 1.3.45 Plan, tangent, tangent plane: a plane that comes into contact with the highlights of the specified resource surface. 1.3.46 position position position: See the paragraph. 7.2. Copyright asme International provided by IHS under license with the licensed asme = fmc technologies/5914950002 for resale, 07/05/2009 00:24:44 without reproduction or network allowed
without licens IHS -** ,,,,, o, ., .., 19, Asme Y14.5-2009 7 1.3.47 Profile: See paragraph. 8. 1.3.49 Regardless of the Material Limit (RMB), regardless of the limit of material (RMB): indicates that a data resource simulator progresses the MMB towards the LMB to the case of the mother contact with the ends of a resource (s). 1.3.50 RESTIMATION RESTIMATION: The application of the Force (s) to a part to simplify its assembly or

functional condition, resulting in a possible distortion of a part of its free condition. See for. 4.20. 1.3.51 resulting resulting conditions: worst cases generated by the collective effects of a size-specified MMC or LMC feature, geometric tolerance for this material condition, size tolerance and additional geometric tolerance derived fromgnireenigne enifed ylraelc llahs gnicnarelot dna gninoisnemiD SELUR LATNEMADNUF 4.1.61-2 dna ,51-2 ,31-2 ,21-2 .sgiF eeS .noitidnoc lairetam taht rof ecnarelot cirtemoeg eht dna CML rom deifi -ceps s I'Ex eht fo erutaef
dereobtrinoc T mrofinU 66.3.1 .2.8 .arap ees :eliforp eurt elifor P eurT 56.3.1 .snoisnemid cisab yb dehsilbatse sa ,ezis fo erut -aef a fo noitacol tcaxe yllaciteroeht eht :noitisop eurt noitiso 3.1.noisnemid deificeps eht morf noitcerid eno ni dettimrep si noitairav hcihw ni ecnarelot a :laretalinu ,ecnarelot laretalinU ,ecnareloT 36.3.1 .tuonur dna lotitacol ,noitatneiro , .stimil muminim dna mumixam eht neewteb ecnereffid eht si ecnarelot ehT .yrav ot dettim -rep si noisnemid cificeps a thuoma latot eht :ecnarelot ecnareloT 06.3.1 .2.7.7 .arap ees :yrtemmys 95.3.1

.71.2 .arap ees :gnicnarelot lacitsitats gnicnarelot the T lacitsitatS 85.3.1 .1.4.5 .arap ees :ssenthgiarts ssenthgiartS 75.3.1 .noitacifitnedi lareneg fo sesoprup rof desu noitangised eht :lanimon ,ezis lanimo No 65.3.1 .7.2 .arap eeS .sezis muminim dna mumixam deificeps eht :fo stimil ,ezis fo stimil. ,eziS 55.3.1 .1-1 .giF eeS .ezis fo erutaef a fo noitces ssorc yna ta ecnat51d lau -dividni yna fo eulav derusaem eht :lacol lautca ,ezis laco L lautcA,eziS 45.3.1 .91.4 .arap ees :tnemeriuger suoenatlumis tnemeriuqeR suoenatlumiS 35.3.1 .2.9 .arap ees :tuonur tuonuR
25.3.1 .61-2 dna ,51-2,31-2 ,21-2 .sgiF eeS .noit -idnoc lairetam deificeps sti morf erutraped saerutaef o 0£A§Aac1rbaf a euq me sosac son ,otnatne oN .0£ASA- -arepo artuo reuqlauq rop otief uo ,odarufrep ,demaer ,odarufrep res arap ©A es racidni mes odad ©A ocarub mu ed ortem¢Aid o sanepa ,missA .gniyf -icepse ofA§Aacirbaf ed sodot©Am mes etrap amu rinifed eved ohnesed O )e( .ofA§Aaterpretni amu ed siam a satiejus ofAn e etrap amu ed otnemalasaca ed 0£A§Aaler A e o£A§Anuf A es- ratpada a satsopsid e sadanoicceles res meved sepAsnemid sA )d
.odaziminim res eved ohnesed mu me aicn2Arefer ed sepAsnemid ed osu O .atelpmoc o£A§Ainifed amu arap sairjAssecen sa euq od sepAsnemid siam sadad ofAres o£AN .adartsom jAres lanif otudorp mu ed airjAssecen o£Asnemid adaC )c .sodacificepse ofAs sairjAssecen elortnoc ed sepAsnemid sa dediv -orp JleviAtse lairetam me sodaraperp ertsem stuoyal e soledom ,asserpmi o£A§Aaif ,tfol omoc siat ,sodanoisnemid o£An sohnesed :euges omoc otecxe ,aditimrep ©A ohnamat uo aicn¢Atsid amu ed o£A§Aisopus a men )airahnegne ed ohnesed mu ed
etnematerid odnaruges( otnemanoisnemid meN .14.41Y EMSA ajeV .DAC otudorp ed ofA§Ainifed ed sodad ed otnujnoc mu me uo airahnegne ed ohnesed mu me sosserpxe res medop serolav sO .acitsAretcarac adac ed sacitsAretcarac sad of£Asneerpmoc anelp ajah euq odom ed ,satelpmoc res meved a1cn¢Arelot a e ofAsnemid A )b(.M1.41Y EMSA e 1.41Y EMSA ajeV .ohnesed ed otamrof od ratnemelpmoc ocolb mu me adazilacol uo ,lareg aton amu rop adacidni ,)sacisjAb sepAsnemid ed osac on etnemateridni uo( o£Asnemid A etnematerid adacilpa res edop
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visible and meet the reproduction requirements of ASME Y14.2m. The decimal points are placed according to the lower part of the associated dagites. 1.6.4 Conversation and rounding of linear units to obtain conversation information and rounding of usual US linear units, see IEEE/ASTM SI 10. 1.7 Dimensional lines, extension lines, chain or dimensional lines, grade or specification directed to the appropnate resource. See F1g 1- 6 General notes are used to transmit additional information. For more information on dimension lines, extension lines, current and
main lines, see Asme Y14.2. 1.7.1 Dimensional lines A dimension line, with its arrow ends, shows the direction and extension of a dimension. The numbers indicate that the number of damping riots. Preferring, dimensional lines must be broken to insert no. 1-6. Where the horizontal dimension lines are not broken, the no. Note: The following should not be used as a dimension line: a central line, a line of extensive, a ghost line, a line that is part of the object contour or a continuation of Any of these lines. A dimension line is not used as an extension line except
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Fig. 1-21 and para. 3.3.7. Where the d1ameter ofa spher1 cal feature is specified, the diametral value is preceded by the spherical diameter symbol. See Fig. 3-11 and para. 3.3.7. Where the diameters of a number of concentric Fig. 1-18 Reading Direction Fig. 1-19 Intermediate Reference D1men51on F1g 1- 20 Overall Reference Dimension Fig. 1-21 Diameters Copyright ASME International Provided by IHS under license with ASME Licensee=FMC Technologies /5914950002 Not for Resale, 05/07/2009 00:24:44 MDT No reproduction or networking permitted
without license from IHS --*,,",,,"", V0, - 26, ASME Y14.5-2009 14 cylindrical features are specified, such diameters should be dimensioned in a longitudinal view if practical. 1.8.2 Radii Each radius value is preceded by the appropriate radius symbol. See Figs. 1-22 and 3-11 and para. 3.3.7. A radius dimension line uses one arrowhead, at the arc end. An arrowhead is never used at the radius center. Where location of the center is important and space per- mits, a dimension line is drawn from the radius center with the arrowhead
touching the arc, and the dlmensmn is placed between the arrowhead and the center. Where space is limited, the dimension line is extended through the radius center. Where it is inconvenient to place the arrowhead between the radius center and the arc, it may be placed outside the arc with a leader. Where the center of a radius is not dimensionally located, the center shall not be indicated. See Fig. 1-22. 1.8.2.1 Center of Radius. Where a dimension is given to the center of a radius, a small cross is drawn at the center. Extension lines and dimension lines are
used to locate the center. See Fig. 1-23. Where location of the center is unimportant, the drawing must clearly show that the arc location is controlled by other dimensioned features such as tangent surfaces. See Fig. 1-24. Foreshortened Foreshortened Radii. Where the center of a radius is outside the drawing or interferes with another view, the radius dimension line may be foreshort- ened. See Fig. 1-25. That portion of the dimension line extending from the arrowhead is radial relative to the arc. Where the radius dimension line is foreshortened and the
center is located by coordinate dimensions, the dimension line locating the center is also foreshortened. 1.8.2.3 True Radius. On a 2D orthographic draw- ing, where a radius is d1men51oned ina v1ew that does not show the true shape of the radius, TRUE is added before the radius dimension. See Fig. 1-26. This practice is applicable to other foreshortened features as well as radii. See Fig. 4-28. Fig. 1-22 Radii Fig. 1-23 Radius With Located Center Fig. 1-24 Radii With Unlocated Centers Fig. 1-25 Foreshortened Radii Copyright ASME International Provided by
IHS under license with ASME Licensee=FMC Technologies /5914950002 Not for Resale, 05/07/2009 00:24:44 MDT No reproduction or networking permitted without license from IHS --*,,*,,,"",","",,* "%, -0, 0, == 27, ASME Y14.5-2009 15 1.8.2.4 Multiple Radii. Where a part has a number of radii of the same dimension, a note may be used instead of dimensioning each radius separately. 1.8.2.5 Spherical Radii. Where a spherical surface is dimensioned by a radius, the radius dimension is pre- ceded by the symbol SR. See Fig. 1-27. 1.8.3 Chords,
Arcs, and Angles The dimensioning of chords, arcs, and angles shall be as shown in Fig. 1-28. 1.8.4 Rounded Ends and Slotted Holes Features having rounded ends, including slot- ted holes, are d1mens10ned using one of the methods shown in Fig. 1-29. For fully rounded ends, the radii are indicated but not dimensioned. For features with partially rounded ends, the radii are dimensioned. See Fig. 1-30. 1.8.5 Rounded Corners Where corners are rounded, dimensions define the edges, and the arcs are tangent. See soicAfiro 01.8.1 .2.41Y EMSA ajeV .lartnec ahnil
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hole is the depth of the total dies of the external superphyte of the pea. Where the depth dimension is not clear, as of a face curved, depth must be sized pictorially. For all -hole -specific moms, see Fig. 1-36. 1.8.11 The counterbushed holes can be speclfled as Shown in Flg 1-37. When the thickness of the remaining Material has meaning, this thickness (instead of depth) is sized. The relationship of the noun Terbore and the orifamium must be specified. See Fig. 7-24 and 7-25. For holes with more than one counter, Fig. 1-35 SAMMETRICAL OUTLINES
COPYRIGHT ASME INTERNATIONAL PROVIDED BY IHS UNDER LICENSE WITH ASME LICENSE = FMC Technologies/5914950002 NOT FOR RESALE, 07/07/2009 00:24:44 No reproduction or network allowed without IHS-",", *,*, *,", *,", ", °,°, 0, 5, L, 0, T 29, Asme Y14.5-2009 17 See Fig. 1-38. When applicable, a fillet radius can be specified. 1.8.12 counter-sunk and holes counter-sunk holes, the dial-up and the included counter-sink is specified. For counter-perforated holes, the diamond and depth of contradrill is specified. Spec1fy the
included subject of the substantive-terdrill is optional. See Fig. 1-39. The depth dimension is the depth of the complete contradrill of the external superphyte of the part. 1.8.13 Chamfered and counter-sunk holes in curved superfan when a hole is brownish or counter-sunk in a curved superphyte, the dial-up specified in the design applies to the smaller diary of the £ Counter-Sink. See Fig. 1-40. 1.8.14 Spotfaces When the spotted superphyte is specified, the depth or remaining thickness of the material may be specified. If no depth or remains - aminAm aminAm
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covered in ASME Y14.36M. For additional informa- tion, see ASME B46.1. 1.8.22 Involute Splines Methods of specifying involute spline requirements are covered in the ANSI B92 series of standards. 1.8.23 Castings, Forgings, and Molded Parts Methods of specifying requirements peculiar to cast- ings, forgings, and molded parts are covered in ASME Y14.8. 1.9 LOCATION OF FEATURES Rectangular coordinate or polar coordinate dimen- sions locate features with respect to one another, and as a group or individually, from a datum or an origin. The features
that establish this datum or origin must be iden- tified. See para. 7.2.1.3. Round holes or other features of symmetrical contour are located by giving distances, or distances and directions, to the feature centers. 1.9.1 Rectangular Coordinate Dimensioning Where rectangular coordinate dimensioning is used to locate features, linear dimensions specify distances in coordinate directions from two or three mutually perpendicular planes. See Fig. 1-49. Coordinate dimen- sioning must clearly indicate which features of the part establish these planes. For methods to
accomplish this, see Figs. 4-2 and 4-8. 1.9.2 Rectangular Coordinate Dimensioning Without Dimension Lines Dimensions may be shown on extension lines without the use of dimension lines or arrowheads. The base lines are indicated as zero coordinates. See Fig. 1-50. 1.9.3 Tabular Dimensioning Tabular d1men51on1ng 1s a type of rectangular coordinate dimensioning in which dimensions from mutually perpendicular planes are listed in a table on the drawing, rather than on the pictorial delineation. See Fig. 1-51. Tables are prepared in any suitable manner
that adequately locates the features. Fig. 1-47 Knurls Fig. 1-48 Knurls for Press Fits Copyright ASME International Provided by IHS under with ASME Licensee=FMC Technologies /5914950002 Not for Resale, 05/07/2009 00 24 44 MDT No reproductlon or networking permitted without license from IHS --*,,°,,,"",","",,"","," 33. ASME Y14.5-2009 21 Fig. 1-49 Rectangular Coordinate Dimensioning Fig. 1-50 Rectangular Coordinate Dimensioning Without Dimension Lines Fig. 1-51 Rectangular Coordinate Dimensioning in Tabular Form Copyright ASME
International Provided by IHS under license with ASME Licensee=FMC Technologies /5914950002 Not for Resale, 05/07/2009 00:24:44 MDT No reproduction or networking permitted without license from IHS --*,,*,,,"",","",," """, 0 -"-0,,0,, 0,0, - 34. ASME Y14.5-2009 22 1.9.4 Polar Coordinate Dimensioning Where polar coordinate dimensioning is used to locate features, a linear and an angular dimension specifies a distance from a fixed point at an angular direction from two or three mutually perpendicular planes. The fixed point is the intersection of
these planes. See Fig. 1-52. 1.9.5 Repetitive Features or Dimensions Repetitive features or dimensions may be specified by the use of an X in conjunction with a numeral to indicate the ¢AAAnumber of places¢AAA required. See Figs. 1-53 through 1-57. Where used w1th a bas1c d1mens1on the X _may be placed either inside or outside the basic dimension frame. Fig. 1-52 Polar Coordinate Dimensioning Fig. 1-53 Repetitive Features Fig. 1-54 Repetitive Features Fig. 1-55 Repetitive Features and Dimensions Fig. 1-57 Repetitive Features and Dimensions Fig. 1-56
Repetitive Features and Dimensions Copyright ASME International Provided by IHS under license with ASME Licensee=FMC Technologies /5914950002 Not for Resale, 05/07/2009 00:24:44 MDT No reproduction or networking permitted without license from IHS --*,,*,,,**,",",," %%, =0, === 35, ASME Y14.5-2009 23 A space is used between the X and the dimension. See Figs. 4-39 and 7-16. 1.9.5.1 Series and Patterns. Features, such as And the slots, which are repeated in a riie or pattern, can be specified by providing the necessary resource
required and an X followed by the size of the feature. A space is used between x and dimension. See the figs. 1-53 to 1-57. 1.9.5.2 Space. The equal space of the resources in a riie or standard can be specified by providing the necessary number of spaces and an X, followed by the sizes of the application. A space is used between x and dimension. See the figs. 1-55 to 1-57. Where it is difficult to distinguish between dimension and the number of spaces, as in Fig. 1-55, a space can be scaled and 1dent1f1ed asa reference 1 9 6 Use ofX to 1nd1cate "by" an x can be
used to 1nd1cate "by" by "between the coordlnatlon dlmenswns as shown 1n Fig. 1-43. In such cases, the X must be preceded and followed by a character space. Note: where the practices described in paragraphs. 1.9.5 and 1.9.6 are used to the same design; Ensure that each use is clear. Copyright asme international provided by IHS under license with the licensed asme = fmc technologies/5914950002 not resale, 07/05/2009 00:24:44: Network permitted without IHS -*" ,,,,,

‘‘‘‘‘‘ =, , ., - 36. Section 2 General toleration and related princes Asme Y14.5-2009 24 2.1 General This section establishes practices to express tolerances in linear and angular dimensions, Applicability of the material condition modifiers of the material tolerance values and interpretations that govern the limits and tolerances. NOTE: If a (digital) model is used to define the tolerances of the ped, see Asme Y14.41 for additional requirements. 2.1.1 The application tolers can be as follows: (a) as
direct limits or as toleration values apphed d1rectly to a dlmensmn See for. 2.2. (b) as a geomal toleration, as described in sections 5 to 9. (C) In a note or table table deilpmi eseht htiw detaicossa erutaef eht no ecnarelot ehT .ylppa ot dootsrednu era selgna cisab A°A0 ro A°A09 deilpmi ,deificeps neeb evah secna -relot cirtemoeg ro snoisnemid cisab dna rehto hcae ot lellarap ro selgna thgir ta gnitcesretni sgniward gnireen -igne cihpargohtro D2 no detciped era secafrus dna senil retnec erehW .elgnA cisaB A°A0 ro A°A09 deilpmI 4.1.1.2 .)i(4.1 arap eeS .seulav
kcolb ecnarelot lareneg ro seton ecnarelot ralugna lareneg yb denrevog gniward eht fo dleif eht no nwohs serutaef ralugna rehto lla rof sa emas eht si selgna A°’A09 deilpmi eseht no ecnarelot ehT .ylppa ot dootsrednueraselgnaA°A09deilpmI.deificepstonsielgnaA°A09 a ,selgna thgir ta gnitcesretni sgniward gnireenigne cihparg -ohtro D2 no detciped era serutaef fo secafrus dna senil retnecerehw,noitnevnocyB .elgnAA°A09deilpmI 3.1.1.2 .14.41Y EMSA ees ,sledom htiw sgniward latigid ro sledom no snoisnemid cisab gniyreuq dna gniyficeps roF )c( .dewolla ton
si ecnarelot Lareneeg Sunim/Sulp a Dohtem Siht gnisu erehw: eton. (DNA) A (snitartsulli, 1-7 .gif ees .snoisnemid cisab eht fo hcae ot lobmys noisnemid cisab eht gniylppa) a (: Syaw gniwollof eht ni gniward eht no detacidni eb ibe.Snemid. yam 8 noitceS ni debircsed dohtem gnicnarelot eliforp eht ,serutaef depahs-ralugerri gni -tacol sa hcus ,sesac niatrec nI .7 noitceS ni debircsed dohtem gnicnarelot lanoitisop eht yb deificeps era ezis fo serutaef etacol taht snoisnemid no secnarelot ,ylbareferP .dohteM gnicnareloT lanoitisoP 1.1 .1.2 .deificeps esiw -rehto ton
era secnarelot hcihw rof gniward a no snois -nemid lla ot gnirrefer kcolb ecnarelot lareneg a ni )e( .sessecorp ro serutaef cificeps rof gniward eht no decnerefer stnemucod rehto ni deificeps sa )d( .snoisnemid cificeps ot or 0A°A basic angles is provided by feature control frames that govern the location, orientation, profile, or runout of features. See paras. 1.4(j) and (k). 2.2 DIRECT TOLERANCING METHODS Limits and directly applied tolerance values are speci- fied as follows. (a) LimitDimensioning. Thehighlimit(maximumvalue) is placed above the low limit
(minimum value). When expressed in a single line, the low limit precedes the high limit and a dash separates the two values. See Fig. 2-1. (b) Plus and Minus Tolerancing. The dimension is given first and is followed by a plus and minus expression of tolerance. See Fig. 2-2. (c) Geometric Tolerances Directly Applied to Features. See Sections 5 through 9. 2.2.1 Metric Limits and Fits For metric application of limits and fits, the tolerance may be indicated by a basic size and tolerance symbol as in Fig. 2-3. See ANSI B4.2 for complete information on this system.
2.2.1.1 Limits and Tolerance Symbols. The method shown in Fig. 2-3, illustration (a) is recommended when the system is introduced by an organization. In this case, limit dimensions are specified, and the basic size and tolerance symbol are 1dent1ﬁed as reference 2. 2 1. 2 Tolerance Symbol and Limits. As experience is gained, the method shown in Fig. 2-3, illustration (b) may be used. When the system is established and stand- ard tools, gages, and stock materials are available with size and symbol identification, the method shown in Fig. 2-3, illustration (c) may
be used. Copyright ASME International Provided by IHS under license with ASME Licensee=FMC Technologies /5914950002 Not for Resale, 05/07/2009 00:24:44 MDT No reproduction or networking permitted without license from IHS --*,,*,,,"*,","",," "7, B --- 37. ASME Y14.5-2009 25 Fig. 2-2 Plus and Minus Tolerancing Fig. 2-3 Indicating Symbols for Metric Limits and Fits 2.3 TOLERANCE EXPRESSION The conventions shown in the following paragraphs shall be belonging to the number of decimal places transported in tolerance. 2.3.1
Millimeter tolerances in which the dimensions of the millimeter are used in the drawings, the following applies. (a) When one-sided toleration is used and the value is more or less null, a single zero is shown without a more or less signal. In this example the value 32 1s the nominal size. Example: 32 0 or 32 «10.02 00.02 0 (b) Where bilateral tolerance is used, Plus and Minus values have the same number of decimal places, using zeros, when necessary. In this example, the value 32 is the nominal size. Example: 32 10.25 Not 32« 10.25 00.10 «00.1 (c) where the
limit sizing is used and the maximum or minimum value has digits after Fig. 2-1 ASME International Copyright Provided by IHS under license with ASME Licensee = FMC Technologies/5914950002 No for resale, 05/07/2009 00:24:44 MDT No reproduction or network permitted without IHS license -*,, ** 777 1 i i i irsssssss mrasssanss maress The Decimal Point, the other value has zero aggregates for uniformity. Example: 25.45 Not 25.45 25.00 25 (d) Where the basic dimensions are used, the associated tolerances contain the number of decimal places
necessary for control. The basic value of the dimension observes the practices of the pair. 1.6.1. Example: 2.3.2 inches Tolerances in which the inch dimensions are used in the drawing, the following applies: (a) where unilateral tolerance is used and the value is more or less null, its dimension must be expressed with the same number of decimal places, and the most appropriate signal or less the signal. Example: .500 «1.005 NO.500« 1.005 «0.000 0 (b) where bilateral tolerance is used, values more and less and the dimension have the same number of decimal
places. Example: .500 «3/4 .005 NO odniuges odniuges sotigAd met ominAm uo omixjAm rolav o e odasu ©A etimil otnernanmsnemld 0 edno )c( 500,0 %A Deciply point, the other value has zeros added to uniformity. Example: .750 N& £ o .75 .748 .748 (D) where the basic dimensions are used, associated tolerances contain the number of decimal places needed for control. There is no demand for the value of dimension to be expressed with the same number of decimal places such as toleration. Example: 2.3.3 Tolerances of the ¢ of where the dimensions of the
are used, both the more and less values and the same as the same as a number of decimal places. Example: 25.0: & ¥ 0.2 of not 25 ::. Dimensional limits, regardless of the number of decimal places, are used as if they were continued with zeros. Examples: 12.2 means 12.20. . 0 12.0 means 12.00. . 0 12.01 means 12.010. ... 0 2.4.1 PLACE PLATED OR COATED WHEN PART IS FUALED OR COVERED, THE DRAWING Document or referenced specify if dimensions apply before or after plating. Topic Examples of Notes are the following: (a) (b) & € ceThe limited
dimensional applies before plan. (For processes that do not placing, replace the appropriate term.) 2.5 Limits min or max is placed on a dimension where other project elements definitely determine the other limit specified. The characteristics, such as holes depths, wires lengths smgmg radl chamfers etc., can be hrnlted in thls way. San1c hrmts are used when the intensity will be clear, and the limit is not specified may be zero or bring infinity and no result in a harmful condition for the project. 2.6 Toleraion Access Figure 2-4 compares the toleration values
resulting from the following three-sizing through the following. Copyright asme International provided by IHS under License with Asme Licensee = FMC uo uo 0£A§Aud0rper meS TDM 44:42:00 9002/70/50 ,adneveR arap o£AN 2000594195/ Allowed without license of INSS-",, *,..", " .., .. 5, b, - e T -
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