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IPC J-STD-006B

ToebosaHMs, MPEABIBAIEMBIE K MOUMNOIM, MOUMEHIEMbIX B DASKTDOHHOM
MPOMBILUAEHHOCTH, A TOK Xe K COAKCHUDORAHHKBIAM 1 HE COAICCHPOBGHHbLIM TBEDABIM
APUMNONAAM BO BEMS NARKA

| Cpepa NpUMEHEHUA U KAUC CHTDHKOL,UA

1.1 Cdoepa  npumeHeHHWAa  AGHHLIA  CTAHAQPT
YCTAHOBAMBAET HOMEHKAQTYRY, TREBOBGHWA M METOAR!
MCNBTGHUA  AAd NpWNcee, WMCMOAB3YEMBIX B
DAESKTDOHHOHW NPOMbILIAEHHOCTH; AAS
DAOCHUPOBGHHOM 1 HE-CRAKCHMPCBAHHOMA NPYTH, ASHTHI
W NOPOLLKOBOTO NPMNOS; AAS NDUMEHEHWA MPOLeCCa
AQMKKM B IASKTROHHON  NDOMBILLABHHOCTH, W AAR
UCHELMTABHBID npynoes AAS BASKTDOHHOA
NPOMBILLASHHOCTA,  AGHHBUA  CTARACQRT  SBARSTCH
KOHTDOAEM  KOHMECTBA KM HE 3CBMCHMT OT paboumx
XAPTAKTEPHCTHK  MOTELUAAD B NPOW3BOACTEEHHOM
npouecce. MpYUNoK, MCTNIOALIYEMBIE B DOIAMYHDBIX
OBAQCTAX  MPOMBULAEHHOCTM  HEe  CBRIGHHBIX €
SASKTPOHUKOH, AOAXHDLI BblTb M3MOTOBAEHBI COFAQCHC
ASTM B-32.

AQHHBIA CTAHAQPRT ABAASTCA OAHUM 113 TDEX KOMNASKTOB
OBbLEARHEHHbIX NPOMIBOACTECHHLIX CTAHAQDTOS,
KOTOPLINA YCTAHOBAMBOET TRDEBOBOHLS, ¢ TAK e METCADI
MCTBITCIR M AAS Nariku MATEPUAADE npeu
WMCNOABIOBAHMM B IAEKTDOHHOM NDOMBILLAEHHOCTK,

IPC/EIA J-STD-004 TpeSoBaHMA AAS CDAIOCOB NP MQFRKK
MATKIM (TPDUNOE M

IPC/EIA )-STD-005 TpeBoranma AAf NARALHOM NACTH

IPC J-STD-006 TpeBoBaHMS, NDEABIBAAEALIE K NDMMOAAM,
NPHUMEHASAMBIX B IAESKIDOHHOM NPCMbILLASHHOCTH, O
TOK Xe K OAICUDOBOHHLIA U HE~DAOCULOBOHHbIAM
TREPABIM NDUMNOIM BO BREMA NAMKH.

1.2 Xaaccucpuxauua NpHnowr, noAyHaemele B PAMKOX
AGHHOIO CTAHAQPTA, AOAXHBI KAQCCHCOMUIMPOBATECA B
JABUCMMOCTY OT CMECK CMACBOB WU NPHUMECHOTD
YPOBHS, chopmel CMELLLEHUS, NEOLEHTHOTO
COACPMKAHWA CPAINCO WM IO KAQCCHMDMKALMW, ECAM
TOKQS MMEeETCs. AQHHBIE KAGCTHCDMKOLMY  AOANHbI!
Bl HOCTbXC ONMCAHUA CTAHAGOTA 3QNQAHHOTO MIASAHS
{cm. 6.3).

1.2.1 Cmech cnaaea (pPHUNOM, NCAYNOEMBIE B DAMKOX
ACIHHQIO CTAHAQPTA, BKAOHQOT B Ccebs  [HO He
O CHWMEHb!) CMACBbLL, NEPEYACAEHHBIE B MDHUACKEHMM
A, cocTofAuMe M3 BecrnpuMmecHOra  OAQBd M
BECNpUMECHOTD MHAKA. KOPKABIN CMAGE ONREASAIeTCS
B 3ABUCUMOCTH OT €70 HO3BAHMA, KOTOPOE BKAICHOET B
cebs pia  AAChOBMTHO-UMCDPOEBIX  3HAKOB, KOTOPLIE
ONPEASAIOT  COCTABAFIOWLME  BASMEHTB  ACHHOIC
CMAQBQA, TMPWM  MNOMOLLUM  XMMMYECKIX  CHMMBOACB 1t
HOMMHAABHBIM MPOUEHTHBIM COOTHOLLIEHNEAM MACChHI.

1.2.2 MpumecHsld YpOBREHb COAGBO AORYCTMAMOE
COAEPXAHWE NPUMECER NPMNCH, ONPEASASHHOIO B
POMKOX ACHHOIO CTAHAQPTA, ONPEASABHO B PUIABAE
3.3, Aas onmcaHmna pasHooBpasuas D CNACBCE CAOTRM
3.3.1. bykea D sapramni CHAQROB AOBABARETCA K KOHLLY
HOIBAHMA CINACBG W CTAHOBHTECA YOICTHIO €70 HO3BGHMS.

12.3. ®opma cMelleHus DPOopmel  MNPHNAMBOSMBIX
MOTELUTACB, OMPEASASHHBIX ACQHHBIM  KOMMASKTOM
CTAHAQDTCB, BKAKMQKOT B Ce09 NACTY, WKWHY, NOEOLICK,
NPOBOAJ, O TAK K& CNEUMCGAbHLIE TMPUNCK  AAf
BAEKTPOHHOM NPOAYKUMM, KOTOPBIE HE MOAHOCTHIO
OTBESaT  TPeOOBGHMAM  CTOHAQDTHLIX  MPWNOCEE W
hopPM,  NEPEYACAEHHBIX B AQHHOM  ADKYMEHTE.
HekoTtopsle npumeps CneurasbHbix Opm NpMnos —
GHOAbI,  CAMTKHM, JCIrOTOBKM, TMPYThl C  KPICHKOM M
YLUKAMY, O TAKKE NAPALKOBLIE NERMITOM  PO3ANYHBIX
CNACBOB. Moxer TaK e JMCNCABIOBATECA
ONPEASATOLLIMI CHAMBOA, COCTOALLLIAM M2 GAHOM ©yKBabl,
KOK HUTPMMED, TTOKAIGHT HEpKE.

P — nacra

B -npyT

D - napaillex

R — AeHTO W — NPORCAQ
$ - cneuraabHbii

H - cchepa

1.2.4 XapaxTepHCTMKM pasMepHocTH CTQHACDTHLIC
NPYTKOBLIE MPUMNCKH BNOCAEACTBIM KAQCCHCDMLIMPDYICTCS
EAMHUNHON MOCCON. MpceoAOHHbIE NOMNOK
KAQCCHADMUMPYIOTCA 8 3ABUCUMOCTM  OT  paamepa
NDOBOACKK  (BHELWHWE  pasmepstl W SAMHKMHHCH
MACCON. ASHTOMHLIE MPMION KACQCCHCDMUMPYIOTCA B
3CBUCHMOCTH  OT  TOALLMHEL |, LUMPWMHLL M TAK X
EAVMHUYHOK MACCHI. MopOLLKOsLIE MPUNOM
KAQCCUCDULIMPDYETCR B 3QBUMCHMMOCTH  OT  0DAQCTHM
PACNPEAEASHME NAPALLKA W TOXE SAMHMYHOM MQCCHI
(cm. 3.4.1 -3.4.5).

125 T(poueHTHOE  CCOTHOWEHHe AlCca W
COAEPKAHHEM METOAAQ  HOMMHOABHOE NPOUEHTHOS
COOTHOIEHWE dRAKCT NOCPEACTBOM MQACCH MIASAKA
C TBEPAbIM NPANOEM AOAKHO BbiTh TOHHO ONDEASAEHO.
A AAA NPOAYKUMKM C MOSABHCH NOCTOM, AOAXHO ObiTh
TOYHO  OMPEASAEHO  COABDXAHME METAAAQ. [1oA
WCOACIKAHMEM  METAAAQER  3AECH  NOHMMOSTCH
NPOUSHTHOE COOTHOLLEHME METUAAC B NASABHOM
MACCe NOCPEACTBOM MACCH [Cam. 3.4.1 - 3.4.5).

1.2.6 Kagccudmkauus paroca Marepuas Crnadsea,
YPOBSHL QXTMBHCOCTU 1t COAEPXOHKWE TAACTEHWAQ BO



DAKICE B PAMKAX ACHHOTO CTAHAQPTO AOMKHO ObMb
ONPEAEAEHO COrAQCHO CTaHaapTy IPC/EIA J-STD-004.

2 KCcnoAblyeMmasn AOKYMeEeHTAaLKA

CAgayOWLME BOPMBl ACKYMEHTCB  ABASIOTCE  HOCTHKO
AQHHOMO CTAHAQPRTA B YKQ3GHHLIX B AQHHOA CTARAQETE
PAMKAX. AO TEX NOP, NCKA OMDEAEASHHBIE BOTMPOCH HE
BYAYT NEPEYMCAEHB 3AECh MAM B KGHTRUKTE MAM XKE B
3QKO3e HO NOKYTKY, OYAYT NPWHUMMATECS BOMPOCH,
CBAIGHHLIE C MPEAADKEHHEM LIEHEI MAM IAMIDOCA HA
NPEAACKEHWE.

2.1. Npox3BoACTBEHHBIE CTAHAQPTHI

J-STD-004 TpeDOosaHMA K COAIOCAM NPU NOAKKM MATKMAA
NEHNOEM

J-STD-005 TpefoBAHWA K NAAASKOR NacTe

22 MeXAyHapoaHaa
CTAHAQPTHIALMM

OpraHuIauma no

1SO 2001 CucTema KOHTDOAR KOYECTRA - TREOOBaHKE

ISO 10012 Yacts 1 TpebosaHWs K KOHECTBY AAf
H3MEPHITEABHBIX NErSopRoR - 4aCTb I:
METPOACTMYECKNE  CUCTEMBI  TICATBEDKABHWUIA  AAR
M3MEPUTEABHBIX NPUEODCE.

ISO 9453 MArkKi NpHINOM — XMMUHECKHE COSAMHERNS M
doopMbL.

2.3.1PC

IPC-T-50 YCAQBME M ONREASASHMA AAA BHYTDEHHEO
COEAMHEHNS M KCMMNOHOBKIM IASKTPOHHLIX LENer

IPC-TM-650 PyuHble METOABI HCMBITTHHA

2.2.14 PQ3mepHOCTh HACTHL, NOROLLKOBOIC NPMMos —
METOA BKPRQHMDOBAHMA AAR THAIOB |-4.

22,141 PO3MEPHOCTs H4QCTML, NGPOLLKOBCTO NPHMON —
METOA NIMEPEHUI MHKDOCKONGCAM

2.2.14.2 PO3MEPHOCTE 4ACTUL NOPOWIKOBOIC NPKNo —
METOA QHAAKIA CIMTHUHECKOTO M3INDNCKEHMS

22,143 OnpeaAgASHUE  MOKCHUMOABHOMO  pRA3mepa
HQCTHLL NCPOLUKOBOTC MOMMNOS

2.3.34.1 MpoueHTHOoe COCTHOWeEHWE AloCa HA/BO
COAIOCOBLIX NOKDBITUAX L/WMAKM HQ NEKMNOAX C CDAIOCOBRLIM
CEPAEMHUKOM

2.4.47 CyxOCTb OCTATKOB CHAKDCA

2.4.48 BCnpbICKKBOHUE npwnos
BAEKTPOAHOHN NPOBOAOKM

NOPOLLKOBOA

2.4.49 VICNbITOHWE MECTA NPYNOR

2.4 AmepuxaHcKkoe ofwecTBo MO UCHLITAHMIO
marepuoaos (ASTM)

IPC J-STD-0DE B

ASTM B-32 OnucaHme CTOHAQRTA AAR NPUNCEE

2,5 NopaaOK BBINOAHEHMA AEACTBMH B cayyae He
COOTBETCTBMA  MEXAY NUPUMETRAMMK 1M METOACMM
WMCMBITAHKA  MAK Xe  mexay TPeOOBaHWA  ACQHHOTO
CTORAQRTA M CCBIAKC, MMEIOLLIMMHCH 3AECH, B AOHHOM
CTQHACQERTE HEOOXOAMMO NDMASOXKHMBOTECS
ONPEABASHHOIG NORAAKD, OAHGKO, HMMEMD B AGHHOA
CTOHACQPRTE HE 3AMEHIST NPHUMEHAEMEX MPDOBORBLIX
HCPM M MPABMA AD TEX NOP, NOKA HE BYAET NOAYHEHC
ONPEASASHHOIC  YBEAOMACHUS,  XOoTOopoe  Dyaer
ONPEACACHO B AQHHGAM CTOHACRTE, KOHTRAKTE MAKM XE
30IKA3Q HA NOKYTIKY.

2.6 YcAOBMA M ONPEAEAEHMA PQ3AMMHBIE YCAQBMS M
ONDEASASHMA, WCIMOABIYEMBIE B ACHHBIX TEXHHUYSCKMX
YCAOBMAX AOAKHb COOTBETCTROBUTE AOKYMEHTY |PC-1-50,
YCaosia, OCOIHCHEHHLIE  3BE3A0NKON  [*)  ABARIOTCH
BBIODAHHBIMKM M3 ACKYMEHTA [PC-T-50 1 aad yacHeTtsa
TAK >KE COAEPKATHCH B AQHHOM AOKYMEHTE,

2.61* TlpuemocaaToMHble  MCMNBITOHMA 370 1€
VICTBTAHMA, KOTOPRLIE CHMTAIOTCH HEODXOAMMBIMUK  AAR
ONPEASASHUA MPWICAHOCTH UIAEAMA K COTAQCOBAHDI
KOK NOKYNATEAEM, TAK M NOCTABLLMKOM.,

2.4.2 OCHOBHOH METAAA CRAQBA  [JOBEDXHOCTb
HIDKEASHCALLLETG CACHE METIAAQ AOAXKHCG CTOHOBMTBCH
AMKOM  MNOCPEACTEOM  NDUNOA, KOTORQA TOK  Xe
OTHOCHTLCH K DCHOBHOMY CADK) CITAQEQ.

263 Koppoiua V3HOWWBAHKE  METUAAC  13-30
BOJAGHMCTBMA  BACQTM, XMMMHECKWUX MAKM  BAEKIDOHHO-
XUMUHECKUX DETKUMI C efC COBCTBEHHON CReADH.

2464 TNAOTHOCTL MQacca BelleCTsa HO  eaMHMuUy
obvema.

2.6.5% YcTpaHeHue  cnNocoBHOCTM  NPUAMNAHKWA
YCAOBME,  KOTOPBIE  NPMBOAST K TOMY,  4TO
POCNAQBASHHLIM NPUNOKM NCKPLIBAST NOBEDXHOCTh, O
NOTOM YMEHBLLICIETCH, YTODBI MCNRUBUTE HENPOBUABHO
CASACQHHBLIE  LLIBbI  MPWUNOA,  KOTOPRBIE  OTAGAEHDI
YIQCTKQMM, NOKDLITHIMM TOHKOH NASHKOM NPWNGCA, 1 TAe
OCHOBHON METQAA CMACBA HE NOABEPIOSTCH KOKOMY
AMDO BOSASUCTBHIO.

2.4.6 DpTekTHKa CMECH CNAQBQ, NPU KOTORON NPUNON
NOAHOCTBIO ﬂAGBMTCﬂ/SOMep30eT 1 HE NDOXCAWT Yepes
CTQAMIO BRIKOCTI {HACTMNHO TRERABN) .

2.6.7* PA0C XViMMHECKH M dDMIMYECKKM QKTUMBHAA CMECH
nEW  NOACTPEBRAHMM  OBECNEeYUBAST  NPUAMNAHWE
MOBEPXHCCTM  OCHOBHOMO  METOAAQ  CNACBQ  NPM
NOAMOLLM PACIAQBAEHHOTO NPMIOY, YCTRAHAA NMPW 3TOM
HEIHQYUTEABHOE KOAMHECTBO OKMCAEHWS HO
NOBEPXHOCTH, A TOK XE ADRYTME NASHKK NOBEPXHOCTH 1
NpK 3TOA, 3ALLMULIAS NOBEPXHOCTY OT MNeDEOKHUCAEHNA
80 BpEMA NPOLIECCA NARKM.

268 Xapaktepucruka doaloca  XAPQKTEPHCTUKG
ChACT BKAONCET B €08 PAA CNELMAALHBIX MCNbITAHMIA
AAR (DAIOCOB M KX OCTOTKOB AAA TOro, 4TODLI
ONDEASAMTh, KOKOE BAMAHME OKQ3LIBAKOT CDAIOCH HO
HOAEXHOCTE MIABAMS. AQHHBIE MCNLITAHKA BKAIOHQIKOT B



ceba ONPEeASASHNME OCHOBHBIX CBOMCTE KOPPO3MM, A TAK
e CBOWCTE MPOBOAMMOCTM CDAKOCO M €f¢ OCTATKOB
(cm., J-STD-004).

2.6.% Octatox dhaoca Yacts doaroca [(He aeTyvee
BELLECTBO), KOTOPGA GCTGETCH HA WMAKM OKOAD NCAHOTO
COSAMHEHMA NOCAS NPOLECCA NARK.

2.6.10 Avkerayc TemnepaTypd, Npu KOTOPROR NPWNOoN
NOAHGCTBIO NAQBMTHCS.

2.4.11 He npuaunaHue YCAOBKE, nNpP#  XKOTOPCM
NOBEPXHOCTh  COMPHKGCASTCA C  RACTAGBACHHBIM
NEUNOEM, HO MPUNOE  HE MPWAMNAST KO BCEM
NOBEPXHOCTAM, OCHOBHOM METUAA CMNACBO OCTUSTCS HE
NOKPSITHIM,

2612 Npunoi CoaGs METCAAD C  Temneparypo
NACBASHMWA, KOTORGA Hike 427°C [800.6° F]. koTOpBIA
NOMAMNAET W COBAMHAETCH C ADYTHMMMK METUAAGMN,
ACHHBIA CTAHATRT NDHMMEHISTCA TAK XKEe K HEKOTOPbIM
CNACBGM, ¥ KOTOPBIX TOYKO TMAGBAEHMA A0 485¢C
[F05.0°F], koTopbie ©bl moOram Dbl WM HE CHMTATLCA
MNRHTOAMM NN HOPMAABHBIX YCACBUSX.

2.6.13 Coamayc Temnepatypa, NpW KOTOPGCH NpUMNOoK
HOSUHAET NACIBATECH.

2.6.14*  [puaMnanke, NpuNod  PopmHPOBRGHME
OTHQCUTEABHS OAHOPOAHOH, DOBHOHA, He
NOBREMNASHHOM K AUMKOM MASHKKM MPMNCA K CCHOBHOMY
METOAAY CMACERC.

3 TpeboBAHMA

3.1 MaTtepudaAbl  AOAKHB  MCMOABIOBATECA  TE
MOTERMOABLI,  KOTORBIE NO3IBOASKOT  MOAYMOTE  TAKOH
NOMMCH 8 UIAEAMM, KOTORBIM NOAHOCTBIO COOTBETCTBYET
YCTAHOBAEHHEIM  TDEDOBAHMAM. TAK  XE  MOXHO
WCMOABICEATE NEPEPRADOTOHHBIE MOTEPUaAN. HO 3TH
MOTEDMHEABI AQAXHBI COOTBETCTBOBGTE CTAHATDRTAM AAS
METaAADE De3 npumecel. ASTHMPOBAHHLIA  METAAA
NEUNONA,  BKAIOHOA  NOPOWUKOBBIM  NDMNOH,  ACAXEH
ABAATECS CAHODROAHOM CMECHID COCTABHLIX 3ASMEHTOB
CNAQBA TAK, KAK KCPKAGQSH HOCTULIA METAAAQ OTHOCHTLCS
K CAHOMY W TOMY XKE CMACQBY.

3.2 Cmeck cnaaea B ueasx AGHHOTC CTQHAQPTO,
NPKUNOA, HMCTOABIYEMBIN B BASKTPOHHOM
MPOMBILLAEGHHOCTH  BRKAIOMOST B CceBa  BCE&  CNAGBSI,
NEPEYHCASHHBIE B NPUMADKEHUM A, TaBAMLOX A-1, A-2 K
A-3:

Tabavua A-1; cnagee 6&3 COAEPXKAHMA  CBMHLIQ
NOAXOAAT  AAS  DASKIDOHHOR  CHOPKM,  BKAKOHCOS
HECNPUMECHOE DA0BO {SN99.9).

1pc J-STD-0065

TaBamua A-2: 1IBECTHBIE CMNAQBL HO OCHOBE OAQBA M
CBMHLQ NEPEYHUCAEHEI B 3ABUCHMOCTH OT TTROUEHTHOMC
COOTHOLLEHHMSE OAQBAQL.

TaBavuwa A-3: ocofeHHLIE CNAGEB,  KOTORWE  HO
COACPAHKAT OAOBA M CBHMHLI OAHOBDEMEHHO, BKAIOHOSR
DecnpUMECHBIF MHAKMKR  {IN99.9), O Tak Xxe aApyrve
CMAQBGI.

fipuaoxeHnne A, Tabauua A-1, A-2 U A-3 onpeaeafior
CMECE CRACBOB 1 TEMNERATYRHLIE XAPAKTEDMCTMKM
CHRAQBOB.

Mpuaoxenue A, TaBAMLLG A-4, COASDXAT CChIAKM HO
3HOYEHME TEMMNEPATYR COAMAYCO M AMKBHMAYCGT AAA
PC3AMYHBIX HO3BAHMI CMAGBOS.

NpuaoxeHue A, TaBauua A-5, CCuAKKM HO HOMEPRO
CNACIBOB MENAYHODOAHOK OPRIGHM3ALMA
CTAHAQPTHM3ALMM M MX  NPEAHA3HOYEHRWUIM  AAR
cTaHAQpPTOR 9453 — cnaaeos IPC/EIA J-STD-006.

TOABKO BASMEHTH, NEPEYMCASHHBIE B TODAMUCX, BXOAAT
B CAMECH CMNAGBOB 1 SBASIOTCA HOMOGOAEE IHUMAMBIMK
KOMIOHEHTCGMI TEX CIAUBOB. BCE ADYTHE DASMEHTH
CHHUTAKSTCE MPMMUCHBIAMK AAR AOHHBIX CACBOB.

COCTAUBHbLIE 3AEMEHTLI B KCBKACM CMNATBE OTKAOHAIOTCH
OT MX HOMUHOABHOIO MPOUEHTHOTO COQTHOLLEHUS
MOCCH He Boaee 0.10% OT BCER MACCH CNACBO, KOTAQ
MX HOMMWHOABHOS NROUESHTHOE COOTHCOLWEHue <=1.0%;
pial ke He Boace 0.20% O 3CCH MOCCE CHAUBD, KOTATD
X HOMMHOABHOE NPOLEHTHCE COCTHOWIEHHME BoAblLIE
1.0% 1 <=50%, wuan xe He Dosee 0.50% npm ux
HOMIMHCIABHOAM TPOUEHTHOM COOTHOLWEHKKW He Boace
5.0%.

fpumep - COCTUBHOH 3ABMEHRT € NPOUESHTHBIM
cooTHOWeHHem<=5.0%
HOMHHOABHOR [POLEHTHOE COOTHOoWeHue = 3.5%

AonycTumbii ananasod = 3.3% 40 3.7%

Bykesl “REM", COOTBETCTBYIOLLIME HOMERCIAM DASKMEHTOR
COAQBQ,  OIHOHCHOT, HTO  IASMEHT  KOMNERCHMPYEeT
PO3IHOCTE MEXKAY AQHHBIM CMAQBOM K MNDOLEHTHLIM

COOTHOLLEHNEM ere DAKTMHECKOM MACCHI,
NOACHUTAHHOW, KOK pa3dvua o1 100%, a Homep
YKQ3sBAET NRUBANIUTEALHOE NPEOUEHTHOES

COOTHOLIEHME TOTO BABMEHTA B Cnagse OTKAOHEHHE
AOMYCTUMOIO MPOLUEHTHOIO COOTHOLUEHMR, KOK YXE
DObIAD CTIDEASASHO BLILLE, HE MPUMEHAETCH K AQHHOMY
DAEMEHTY.

(IpoueHTHOE COOTHCLEHWE MOCCHI KOBPKAOTO
IAEMEHTO B CNAGBE ADAXKHG DblTb OMPEAEASHC AOGON
CTOHACPTHON  QHOAMTHMECKOA NPOUEAYPOM.  XkAams
NMPMAMNAHME  AOAKHO  MDWUMEHATECA B KOMECTBE
apOUTROXKHOM NEoUEeAYDbI. Ana NOAYHEHNS
MHCPOPMAUMK 110 HOMEDEHMIO MCMOABIOBCGHMA  3TMX
DAIAMYHBIX CNAQBOB CAMOTPM 4.1,

3.3 3arpasHeHMA CNAABO DASMENThI, HE YKA3OHHBIE, KOK
KOMNOHEHTH,  POpMUPYIoOWLME  CMeCe  CNAGBd,
CUMTQIOTCA C MPMMECHMU AAS ACQHHOMO CNACBA. Bee
pPU3AMYHBIE OBO3IHaEHNA CNACBOB AOAKHBI



MCNOAB3IOBATLCA AAR YKQ3AHUA AONYCTHAMOIO
NEMMECHOTO  YPOBHA NPKNOT B MIABAMK, KOTOPBIM
DPECAAOICSTCE, B CAYHQE TNPOM3BOAMTEAR, MAM XKE
AOMYCTHAOTO TDKMMECHOMS YPROBHA NPUACH M3agAWA,
KOTOPbLIM TREOYETCH, B CaydGe noTpebiTeas. Baphaums
OBO3HONEHUI CNAQBOE OyaeT AODUBAATECA K KOHLY
HQ3BCHMA CNACBG M CTGHET €rQ YACThIC (CMm.6.3).

3AMEYAHUE: Aaa COACBOB C MPUMEHEHWME NPOLIECCA
NOUCOSAMHEHMS BE3 NOMEX CYLUECTBYKT ToeboBaHMs
Mo COABPKAHUIC MOMMECEN B PA3AMYHBIX CMACBIX.

AO TEX NCP, NOXO He ONPEAEASH ARYIOM Cnocod,
MPOUSHTHOS  COOTHOWEHME  MOCCH  NRPUMECHDIX
IAEMEHTOB  CNAGBO  HE  AOAKHBL  MDEBOTXOAMTH
CASAYIOLLMK  BEAMMMH, [IPCUEHTHOE COOTHOLWIERWE
MOCCHI MPYIMECHBIX 2AEMEHTOB B BAPUAUMK CNAQBO D
COOTBETCTBOBG b 1REDOBAHWAM, YKUIGHH M B NYIKIC
3.3.1 (Cmetp.3).

MNpoueHTHCE COOTHOLWEHNE MACCHI KOXAQIO
BAEMEHTA, COAS[PKALLENOCS B CNAQBE, ACAXKHO Obllb
ONPEASABHO npu FOMOLLLK CTAOHACIRTHOM
OHAAMTHMHECKOM  NROUEAYPbL.  XHUMKMA  NPUAKMOCHWA
ACAKHA MCMNOABIOBGTECH B KOHECTBE  ApROWTDOXHOMW
NPOLEAYDEL.

3.3.1 Bapuauusa cnaasa D CNAQBbl, MMEIOWLME MHAEKT
D, ABASIOTCH  CBEPX  HMCTHMU  CMAGBOMM,  KOTODbIE
NPEAHQIHAYEHB  AAS  WMCNOAB3OBOHMS  BO  BDEMA
ARMCOSAMHCHNE e KakKx anBo nomex. B cnaasaxc D
MHAEKCOMH,  NOAHOE  [POUEHIHOE  COOTHCWEehME
MOCCHl MPHUMECHBIX 3AEMEHTOB HE AOAKHO NMPEBLILLIATH
0.05%. O NoAHOE NPOUEHTHOE COOTHCLLEHWE KCKAOID
M3 HUKE  NPYBEAEHHBIX  HQOOPROB  NPUMECHBIX
IAEMEHTOR HE ACUAKHO NpesbiluaTs 0.0005%: cm.cTp.3.

3.4 Popmbl NPUNOA M XAPAKTEPUCTMKM paiMepa B
ACQHHOM CTOQHAQPTE YKOA3bLIBAKDTCA NPKMNOY, UMEIDLLLME
DopMy NPYTA, MPOBOACKN, AEHTLI, NOPRCLUKG, A TAK XE
CREUMAAbHBIE  MPUMNCK.  [TOAB3OBOTEAM  AQAXHBI
ONPEASAWT:  CTAOHAGPTHLIA  MPUNOK,  HA4YWHAs ¢
XOPOKTePUCTHK, KOTORLIE AOCTYNHb, O TUK KE AOAXHbI
onpeaganTb CTAHAQDTHbIE XADAKTEPHCTUKH AQD
MOAKCHMMOABHO BO3IMOMXHBIX IMoaHKMLL,.

3.4.1 NpyTkoBbIA NpHNoK [EePBOHAYAABHAS MACLLOAL
NONEPEYHOIC CEMeHMA, HOMUHAABHAA AAMHA, O TAK Xe
HOMUHOABHCA MACCA ADAXHBI BbITh TAKKMMI XKE, KOK W
YCTOHOBAEHO. AQ TEX NOP, NOKA He OYAET ONpeaAsAeH
ARYTOlt CcnOCOB, HOMUMHOABHBIE 3HCOMEHUA Texyuler
NMAOLLLGAKM  TONEPEYHOIO  CeYeHWE  HE  AOAXHD!
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M3mMeHATCE  Boaee dYem Ha  50%, HOMMHOABHBIE
3HOMEHMA TEKYLLER AAMHBEL HE AGAXKHB HM3IMEHATLCA
6oace dem HA 10%. MNpyTsl C KOHLUGMY, MAMEKILLLMAAK
OMNPEASASHHYIO CDOPMY, TOKYIO, KAK KDIOHKA WA YiLKM,
KACCCHEDKLFPRYIOTCR, KOK CICLY IKALHBIS NRHLSIH.

3.42 NpoBoAcHHBEA MNPHNOWA Paimep NpOBOACKM,
HOMUHOABHQAA  Mmacca, i QAlnca, a TAK  xe
NPCUEHTHOE COOTHOWEHWS  HAKCO  AOAXHLL  GbiTb
onpeaAeAEHbl. AD TEX ROP, NOKQ He ByAeT onpeAcAeH
ARYrof cnocoB, NPOBOACUHBIF NMEHMNOH AQAKEH MMETH
KLYTOBCE NONEREYHOE CEYEHME, PAIMER NPOIOAOKM
AQAXEH  YKQ3ILIBATE HO  HOMMHOABHOE  3HOMEHKE
BHEWHEro  AMOMETRA TIPOBODAOKKM, O  3HOYEHWS
TEKYLLETO BHEILIHETO ANGMETO HE AOAXHDLI CTAMHOTLCA
OT HOMHWHAABHBIX 3HQHEHMA AMAMETRA Boaee, Yyem HA
+/-5% mam +1-0.05 mm.

3.4.3 AeHTOYHbIH NpPUNOH  TOALLEHA MW LUMPKHA
AEHTOMHOIO  NPMMNOR,  HOMMHOALHOA — MACCQA, 4N
OAKCT, O TQK Ke NPOLEHTHOS COOTHOLLERWE CDACA
AQMKHDI DbITh TOKWMMM KE, KOK ONPEASAEHO. AD Tex
nop, nNoka He GyAeT CNpeAeAeH ADRYFOWM cnocob,
AEBHTOYHBIF NPUNOR  ACAKEH HMMETE NPAMOYTOABHOE
NCNepeYHoe CEYSHME, G TUK K& TeKyLUMEe 3HaYeHus
TOALLMHBI M LUMPMHBI HE  ADAXHBI  OTAMMOTLCR  OT
HOMMHOABHBIX 3HOSEHMM Boage, Yem HA +/-5% WAl +/-
0.05 mm.

344 nNopowxossit npunol OBwem U opma

DACNLIACHIR  ACAMHLE  OblTh  TOKHIMIT XK, KOX
ONPEASASRO.  XAPUKTEPWUCTHKKM /MK CTOHAUDTHBIX
NapaWKosbix  npunoes, obbemut o7 1 a0 7,

nepeyMcaeHel 8 Tabanue 3-1. B cayuge, Koraa doopama
HEe ONDEACACHT, NOPOWKOBLIF MOMNCK ACAKEH 1IMETh
chepuyeckyis doopmy.  [NOPOLLKOBBIE  MPUNCH,
KOTODSIE COASPKAT BOASE, Yem OAMH CMNACB {MHOMO
NOPQWKOBLIR  TPMIOH]  KAQCCHCRMUMPYIOTCA,  KAK
CNELMCABHBIE NPUNOK (CAa.3.4.6).

3.4.4.1 O6bvem pacnbiA€HMA MOKCUMOABHEN pAIMmep
HOCTHL, AOAKEH BblTe ONPEAEAEH 8 COOTRETCTEMM CO
craHaaptom  IPC-TM-650, meToAaMM  MCTIbITaHUS
2.2.14.3. PacnpeagaeHre paIMepa YacTkill NAapatlkg
ACAKHO BblTb ONPEASAEHO CTaHAQpTOM IPC-TM-650,
METOADM  MCMBITAHWA  2.2.14, METOACM  MNCNBTAHWA
2.2.14.1 MAK METOADM HCMNBITAHNA 2.2,14,2.

3.4.4.2 dhopma pUChBIAGHUA POPMA NOADALLIKOBOMD
NPEUNOR ACGAKHG BbiTh ONPEASAEHT TYTEM BU3YCTABHOTO
HAGAIDAEHMA  NPM MCNOABIOBAHWK  BUHOKYASPHOIO
MUKDOCKONA CO 3HOMMTEABHBIM  YREAMNEHMEM , MNP
NOMOLLIM METOAQ POCCEMBARME AIOHNER WMAM XKE NP
NOMOLLKM  METOACE  OHOAMIQ  COOTBETCTBYIOLLLMX
MHKPROCKONMHECKMX 30O PCIKEHIH. Napawxkoasie
NPEMNCK AQAXHBl UMETE MO KPAHHER mepe 0% HacTrL
C COOTHOWEHMEM AAMHBI K LWMPUHE, PABHOM 1.5 van
MEHEE, ¥ TAKME MPUNOKM KAQCCHARUMLIMPYICTCS, KAK
ccheprieckoe  pacnbiagHue. NApalUKoEbie  Npunou,
obacaaoline [PE3YABTATAMM OTKAQHEH A
PACCEUBAHUA  AYHEN WMAKM GHQAMIOM  M30DBpaKEeHHA,
KOTOPRBIE SKBMBOAESHTHBI BU3YCIABHBIM DEIYABTATAM, TGK
e kaaccuchuumpylotcs, kak  cchepudeckme. Bce
ARYIME  NAOPGQLIKOBBIE  APMAOM  CYMTAICTCR  HE
cchepmryeckmmi,



3.4.5 Cdpepbl AnameTp Cpepbl, CMEChH CNAQBO WM
AMOBOE MOKPLITHE MAKM OTAEAKQA MOBEPXHOCTM AOAMKHbI
ObMb ONPEASAEHD,

346 Mpunow CNEeLUTABHON thopmbl gce
XOPOKTEPHCTUMKM WM AOMYCTMMBIE  OTKAOHEHMS  AAR
NPWNOEB  CNEUMJABHBIX  QOPM  ADAXHEL  BblTb
onpeaeacHel, CNeumabHbIE RPHNOKW BKAIONAOT B8 cebs
BCIO NASHYIO TIPCAYKLMIO, KOTORAA MNOAHOCTHIO He
COOTRETCTBYET  KAQCCUMCDWKAUMK  APYTMX  CDOPAM
AQMNOEB, OMNPEASAEHHBIX B AOHHOM CTQHATPRTE LIAM XE
8 craHaapre IPC/EIA  J-STD-005. Ocofeie nprnowm
BKAICHEHB! B CGHOAbL MNDYTER C KDIOMKOMK b YLLIKGAMU,
MMKPOCXEAMbl,  CAWTKM,  COCTQBHBIE  NARGLKCOBLIE
CMAQBbI, MAAAETEI, 3ATOTCBKM, KOALLLO W PYKABA.

3.5 XapakTepucTHKK cOAKOCOBLIX NPUAGEB B AQHROM
CTOHATRTE ONHICHIBAKTCH COADTOBEIC 11 HE CRAICCORLIE
NOUNOKM AAR MIASAMK. OBbMHO, NMPYTKOBLIE NMPUMCK K
NQPOLLKOBLIE  NPMACK  HE  RBAAIDTCH  DAKOCOBbIMKA,
(IDCBOACHHBIE, ASHTOMHBLIE KW OCCDLIE NPUOOW MOMYT
BbiTe HE OAIOTOBBIMU, C CDAKCOBBIM TOKDLITMEM, C
COAKOCOBbIAM CEPRABYHUKOM MAK XXKE OAHOBPREMEHHG M C
COAIDCOBBIM CERASYHUKOM 1 CDAIOCOBBIM MOKDBITHEM.
PAQCOBLIE MPUMNCH, KDOME CDAICCOBON NACTLI, AGAKHDI
COOTBETCTBCBATE  TREOOBAHMA, NEPEYMCAEHHBIM B
nyHktax 3.5 wm 3.6, TasasHaR NAcTa AQAKHCG  ObiTh
QNpeAeASHO and CTAHAQDTA IPC/EIA J-STD-005.

3.5.7 TpyBuaTeid nNpunoit ¢ kanmdoabio AC Tex nop,
NoKO  HE  CHDOCACASH  ADYTON  AMOTOA,  CODAEMHHK
10YBYATOIO DAKCOBOIO MNPYNOA MOXKET Dbilh AIOOCH
KOHChUIYpaLUKK, oBecneumneos €ro  HenpepbiBHOCTL,
CAHORCAHOCTE B NONESPREYHOM CEHEeHWM, O TaK Xe
CUMMETDHYHO  PACNOAOKEHHLIM B Npunoe.  MNpwr
NOAHOM COOTBETCTBMM, CEPASYHMK NOMNCH  ADAKEH
ObiTh FEPMETHYHBIM C ABYX KOHLOBE COOTBETCTBYIOLLIMAL
CnocoBOMK  AA  NPEAQTERALLEHME  MDOCOYMBAHMS
chaoca,

3.5.1.1  Benpbickueanue  {paibpbisrMeaHMe)  [pwu
ONPeASASHHOCTH, XADRAKTEPUCTHKM p‘O36pbl3rMBOHMﬂ
AAS NPUCOAQHHON NPOBOACKK C  AKCOBLIM
CEPLASYHHMKOM M AAR ACHTOYHBIX APKMNOEB ACAMHYL SbiTh
ONPEASAEHBI B COOTBETCTBMKM CO CTAHAQPTOM IPC-TM-
650 M METOAOM UCMBITAHKS 2.4.48.

3.5.2 Npuno# ¢ hADCOBBIM NOXPBITHEM AC TEX NOD,
NOKCO He OrNpEeASAEH ADYIONR METOA, MNOKDPLITMA HO
NPMNOSX ¢ CRAICOM AQAXKHBI BbITh NPOCYLLEHHBIMKW 1
De3 Kaed, YTOBbI OTAEABHBIE YOCTH HE NMPMAMNCAKN ARYT K
ADYTY, KOTAQ TEMIMEPATYPA U BACKHOCTh AOCTHIQIOTCS
npr KAk Hikxe 25°C [77.0°F] 1 60% OTHOCHUTEABHOM
BACDKHOCTI.

3.6 XopaxTrepHcTHK PACa PAIDCH , NRPHUMEHISMbIE B
MDOMIBOACTBE MIAEAMN C MCMOABIOBOHMEM CDAIOCOBBIX
NOUNCEB,  AOAXHB  COOTBETCTROBATL  TREDOROHMAM,
nepevncaeHHem B CTaHagpte IPC/EIA  J-STD-004.
PAOCH  AOAXHB  BblTb  MOAHOCTBIG  MCMBLITAHBL W
OXOPAKTEPHICBAHLI, 11 HE AQAXHbI  ObiTb M3MEHEHSD!
NOCAE MCMbITAHMA, 30 MCKAIOHEHMEM  AQDUBASHMS
MHEPTHOro NAQCTUCDMKQTORG. Hnrg NOAY4EHMA
COOTBETCTRYIOLLETO OBPG3IUT AAR MCINBITAHUA W/UAM AAR
BHINOAHEHMS  BM3YOABHOIO  KOMTROAR  HEOBX0AMMOC
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BbINOAHMTE NPEABOPUIEABHYIO NPDOUSAYDY ONUCOHHYIO 8
nyHkTe 4.9,

3.6.1 NpoueHTHoe coaepxahne PACCa [poUsHTHOS
COACTRRONME MACCH CCAIDCO B/HA MDUNOC AGAXIO
GbITe TAK KE OMPESASAEHO AAA CDAKCOBLIX NDMIOSE,
OTAUNHEIX OF NASABHOWM NQCTel. AC Tex Nop, NoKa He
ONPEASAEH ADYTOM MBTOA, COASPXKAHME (PAICA HE
ACAKHO U3MEHATECA oT ero HOMMHOABHGTO
NEOLEHTHOIO COOTHOLWIEHM MACCH Boaee, YoM HO
0.3%. NpoueHTHCE coaeaHKMe DAIRCT B NPHMNCIX HO
oCHoBe (DAIDCA  ACGAKHO OblTh  ONPEASAEHD B
COQTRETCTBMM CQ CTOBAQRTOM [PC-TM-650 11 meToa0om
WUCMbITaHWMA 2.3.34.1.

3.6.2 Kaaccudukauus doaoca Bewecrso cmecw,
YDOBEHL CKTMBHOCTM M COASIPKCHWE FOAOTEHMAQ BO
A0CT ACGAKEBI GblTh CIPCASASHL B COOTECTCTEIR! CO
cranaaptom  IPC/EIA J-STD-004 m ykQ3QHw
OMNPEASASHUEM  TANA  AIDCA,  NPUBEAEHHOIO 8
ACQHHOM AOKYMEHTE.

3.6.3 O6adcTs npunos  [pv  ONPEASASHHOCTH,
XOPOKTEPUCTHEM  0BAQCTH NpUMNCA PN CDAICOBOR
NAMKA, AOAKHBL DelTh ONMOESABASHBI B CCOTBETCTBMM CO
cTaHaapTom IPC-TM-650 11 MeToAOM MCNBITaHMA 2.4.49.
Koraa nposoAnTLCA NPOBERKE DAIOCCOBOTO NPMIOA B
COOTBETCTBMM C METOACM MCILITAHKMA 2.4.49, a0
AOAKEH obecneyveath PACNPOCTRAHEHNA
PACTAQBASHHOIO NPVINGE HAA NIOBHLIM OBDA3LIOM AAR
DOPMUBOBANIC  UCAQCTHONC  NOKDLITWE  DRMNOS,
KOTODLIA - ADAKEH  PACHPOCTRUHATLCA  AD  TOHKOH
KPOMKK, 3ABCHE TAK XKE HE AOAKHO ©ObiTh HMKOKMX
AQKQIATEALCTE  HE NPUMAMNOHVE, HOAMBIAEHWA AMETOAAQ,
KOK DLIAC QNDEACACHO HJUAMYMEM DAKCCO W/ MAKM Er0
OCTATKOB 30 MPEASACOMI DCHOBHOM 0BAQCTH, OGAaCTv
RPUNOES  HEeNnpPQABMABHON  ChOopMbl  HE  ODSIQTEABHG
OIHAHAIOT HE NPHAHNCHWE,

3.64 [pocywusaHue ocTaTkoe cbawoca [lpu
ONPEASACHHOCTH, XAPTKTEPUCTMKM MROCYLLIKK
OCTATKGB ONAUBAEHUS (PAICCOBLIX MPUNCEE AOAXKHBI
ObITe ONPEASASHBI B COGOTBETCTBMM CO CTARAQPTOM IPC-
TM-650 1 MeTOADM HCNbITAarKE 2.4.47 . Korac
NPEOBOAMTLCA  MPOBEPKA (DAIDCOBOTO  MNpPUnoOs B
COQTBETCTBMM C METOACM WCTHITAHMS 2.4.49, QCTATKM
OAIDCO HA M3AEAMKM € (HE NSMCTBIAMD TIDWMAOCEM W
MIABAME C NPUICEM C ADYTHMU DAICCOMK AOAXKHDI
MPOUCOEAMHATLCH CBODOAHO,

3.7 MapkHpoBKa AAS MAGHTHDOMKALLMKM H3AEAUR AD TEX
nop, NOKQ HE ONPEASASHBI ARYTHE METOABI, MPYTKOBLIE
NPUNOK  ADAXHb OblTe NMPOMAPKUPOBAHB HA3BAHHEM
CMAGBQ, O TAK XE HMEHEM MPOVIBOAMTEAR MAM Xe
MIBECTHLIM CHMMBOAOM. AO TEX NOP, NOKA HEe YKOIOHb
ARYTHE CROCODL!, KQATYLUKM, YNOKOBKKM W KOHTEMHEDDI
AAS TDCBCACBE, AEHT M NAPALLKOBLIX MPHANOEB, O TOK Xe
CONPOBCAUTEABHOA MMCBMEHHOR  AOKYMEHTALIMA  AAS
NEYTKOBBIX M OCOObiXx NPUNOEBE  AOAKHQ  BbiTh
MPOMCPKMPCEAHT CASAYIOLLIMM:

a Mmenem 1 GAPECOM NPOUIBCAMTEAS.

b. HOMEPOM ATHHOTO CTAHAQRTQ.



C. ONUCOHMEM WIASAME NARKK, O TAK Xe ero
NPOMIBOACTEEHHBIM NMPEAHAZHCHEHMEM (CM.6.3).

d. Maccoi HeTTO NPKNod (M HOMMHOABHOP EAMHWUER
AAQCCH TTRYTKOBGIC NDHNOR).

e, Homepom NapTHuM.
f. AQTOR M3FOTOBASHUS.

g. OXMAGEMBIM  CPOKOM  CAYKEB  M3ASAUA, ECAM
W3IBECTHO.

h. BCE&MK  BOIMOKHBIMU  MREAYNPENKASHUIME  AAR
3A0POSbA M DE3CNTECHOCTM MOALIOBATEAEH.

i, AOBCIH APYIOM WHGPOPAMAUMER, KOTORAA MOXET
OTHOCUTHCA ¥ AQHHOM ChopMe Npunos.

J. AOBBIMA ADYTHAMUW MADKMDOBKOMM MAKM 3THKETKGAMA B
COOTBETCTBMM C 3AKC3OM MOKYMNKHM MAM KOHTROKTOM,

3.8 KOHCTPYKTHBHbLIE XAPOKTEPHCTMKK K KOYECTBO
MIFTCTOBAEHUA MIASAMA M3ASAMA C NPUNOSMUHU ACAXKHDI
EblTb M3TOTOBACGHEI C OAHOPOAHSIM KOHECTBOM 1 Bel
KQKmx DO ASHEKTOB B COOTBETCTBUKM C TADAMLER 3-1
(PacnpeasagHUa  pPaMepa  HAaCcTUL  CTAOHAQDTHOMO
MNOPALLKGBOTO  NPMNOS  —  CM.CTR.S QPUIMHOAQ].
3ameuaHmne: Tunel 5,6 1 7 NDEACTUBAAIOTCA B BMAE
AOMYCTHMAMBIX  AMQMA30HOB  PU3Mepos B 0DACCTH
OBLLETD MPOMIBCACTEG B UBAIX DACLUMBEHK COAGCTH
npumeHeHra. TeRYWHE, NePEYUCASHHLIC MOTOAN AAS
UIMEDEHWA PAZMEPGCE ACHHEIX HYACTHMLL MOTYT DbiTh HE
AOCTATOMHO TO4HBIMM  AAT KCOHKDETHOMO POIMERd #
AMANAIOHT PACTIPESASASHWS.

4 ObecneveHHe FepaHTM KOYecTaa

4.1 OTBETCTEREHHOCTL 3Q Tnipuemky [peboBoHMR K
NPMIOAHOCTH M KOHTPOAID KOYECTEQ TOKME KE, KOK 8
cranaaote J-STD-004 AQ TEX MOD, NOKA NOALICBATEASM
HE  OyayT  OnpeAeAseHsl  Apyrve  TReboBOHWS.
[POM3BOAMTEAL  MIASAWMI  C  NPHOOAMK  HeceT
OTBETCTBEHHOCTL 30 NDMIOAHQCTS M MNPDMEMKY KOHTROAR
KONEeCTBO M3IABAUA. NPOMIBOAKTEAD MOXET
UCNOAB3OBATL CBOE CODCTBERHOE #iAM KOKOE AlDOe
ARYroe  ODODRYADBOHME  AAR  NPOBSASHMA  ACQHHOM
NPMEMKM AC TEX NOP, NOKa oBopyAcBaAWe 0AODpEHD
NMOAB3OBATEAEM,

2TO0 sBARETCA B DOAblLier CTeneHu OBf3aHHOCTBRO
MOCTQBLLMKA YOEAMTECA B TOM, 4TC BCA NPOAYKLMA C
NPUNOSAL AW AONOAHUTEABHBIE MATEPUAADI,
AQCTOBACHHBIC MOABIOBATEAID MAM XKE MNDEACTUBAEKHbIE
HO ero caobpeHue, COOTBETCTIBYIOT TpeBOBaHMSM
KOHTDAKTA MAWM 3QKQ3Q NOKYNKW, G Tak xe Pazaeay 3
ACHHOTO  CTaHAQPTO.  OTCYTCTBME  XQKOro  Ambo
TPeBOBOHUA MNPU MPHEMKE HE AQAKHO CCBODGKATH
NOCTABLLMAKG OT AQHHBIX OBAIGHHOCTER.

4.2 OTBeTCTBEHHOCTbL 30 COOTBETCTBUE NPOAYKLMM TY
BCE MUTEDUAAL, YNOMAHYTBIE B AQHHOM CTOHACDTE,
AOMAKHbL  COOTBETCTBOBATL  BCEM  TPEOOSAHWAM,
YKQ3aHHbIM B Palaeae 3. TTPUEMKM, 30 MCKAIGHEHHEM
NPOSEASHWMA MPOBEPOK, ONMPEASAEHHBIX B ACHHBIX TY,
AOMKHBl  CTQTh  MOCTBIO  KOMMAEKCHON  CHUCTEMB!
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KOHTDOAR WAK XKE NPOrpOmmbl OBECH@YeHMI KOQYEeCTBO
NOARIAHON OPraHusdumy. [1OCTABLLMK  OTESYGST 3d
NPCXOXKASHUE MPUEMKI NMPOAYKLMK, KOTORGS ADAKHG
COOTBETCTROBATL BCEM TREDOBAHMAM KOHTPOKTS 30KG3A
HO TIOCTUBKY STOM NDOAYKLNM,

4,3 MNporpamma obGecnedewus kavecTea [pu
TPEOOBCHMU  3QKAMMKE, MPOBEASHME MOOTAMMEI
FARCHTMK KAQYECTBA AAR MOTERHMAAOB, NOCTABANSMBIX B
COOTBETCTBMM  C  AQHHbIMKM - TY,  AOMKHO  ObiTb
YCTUHOBASHO M MPOBEAEHO B COOTBETCTBMM  C
NPUBMACAMK  MEXAYHAROAHOK  OPraMk3caume no
craHaapTmaaunm 2001, MAK Xe, MO COFAQLUSHWID ABYX
CTOROH, ADIOKHO ObiTe MNPOKOHTRCAMDCRAHO
MPCBOMOMHBIAMK OPICHM3CLIMEMM,

4.4 Kateropun npoBepokK [pHemkd, YKAIGHHLIC B
AdenOm CIGHAURTC, KAGTCHIDWLLDYIOTCH CACAYIOLL 1M
obpa30oMm:

441 Mposepka marepuaad [1pO3EpRKa MOTEPUAAd
AOAXKHA BKAIQMCTh B ceds CEePTUCOMKELMM,
NOATBEMKASHHBIE MPOBEPEHHBIMKM ACQHHBIMM © TOAA, HTO
MOATEPUOABI, MCNOABIYEMBIS MDOM3BOACTEE UIASAMI C
NPEUOOAML,  COOTBETCTEYIOT  NPMAGracmsim TV u
CTAHAQRTOM. CepTuddrKaTsl M NPOBELEHHLIE ACHHLIE,
OTHOCALLMCCH K POBEPKE OBPa3LOoE HO COOTBETCTRHE
TY, AOAXKHBI ABARTLCS YQACTLIC MPOTOKOAQ HCHLITCHWMI HG
COOTEETCTRME TY,

442 KB QAMUKALLMOHHBbIE WCTBITAHKSA
KBOAMCOMKQUMOHHBIE  MCMbITAHKA  BRAKNAKT B cebs
NCCASAOBCHUA M NDOBEDRKY MATEPUAACE, NPOUECCOB,
Q TAK X NPOAYKUMN, HEOBXOANMOR AR YOSKACHMS B
TOM, HTC NPOMIBOACTBEHHOE 0DCPYAOBOHME 0BACACET
BCEMM HEOBXOAMMBIAK CREeACTBAMM AN
NOOWMIBCACTBO NPMIOAHCH MNAAHOW NPCAYKUMM. Aas
ONPEAEAEHME  MIDUIOAHOCTH NPCHIBOACTBEHHOIC
ODCDYADBARMA, KAK  MWMCTOMHUKO  M3TOTABAMBOKOLLETO
NasHsLe MIABANS, 3UKA3YMKOB CTUMYAMPRYIOT
HMCNOALIOBATD AOKYMEHTOABHO NOATBEPXAEHHbIE
DE3YALTATEl MDOBEPXM  MIASAMKH, DOHEE NOAYHEHHBIX
NOCDEACTBOM MPOMIBOACTBERHOIO NCAOOHBIX
UCTBITAHMIA OBDOPYAOBHHEM 8 MOKCHMTABHO
BOIMOXKHBIX  TRAHMUGX  BMECTQ NPOBSAEHMA  HOBBIX
nposepok. O6paiub W3AEAMM, noApepraemble
NPCUECCY nNAWKK, KOTopble BObiAM  NOAYNMEHBl APk
MCMNOAb30OBGAHMM OOOPYADBQHKS, npPOUECCOoB "
NPOLEAYD, AOAAKHD BbITh NOABERTHYTHI
COOTBETCTRYIOLLIMM KBOAMCPUKOAUMCHHBIAM NCTIBITAHMAM.
CTQHAQPTHBIE  KBOAMCDMKALUMOHHLIE  MCMLITAHMA  AAS
NOAHBIX  MIABAMIA B DAMKOX ACHHOIC CTAHAQPTA
nepevncaeHsl B Tabanue 4-1. AO 1€X nop, NoKa He
ByayT OnNpeAEAEHbI Apyrie METOADI,
KBOAMCOMKAUMOHHBIE WCNLITAHKMA BYAYT NDOBOAMTBCH B
COOTBETCTBMM  C  MPOUSAYPAMM,  OfMCOHHBIMK - B
AGQHHOM CTaHAQPTE {Cm TabanLy 4-1. B KOHUE).

443 KOHTPOAL KGHECTBG B COOTBETCTBMM C TY
MPOU3BOAMTEAD  MOTEPMAAOB  ACAOXKEH NPOBECTH



ACHHBIE MPCBERKM AM TOMO, 4T00bI YOEAUTECS, NpoUEeCe
KOHTROAMPYSTCA M M3ASANME COOTRETCTBYEST TY.

4.5 MNcnsitaTeasHoe OOOPYACGBOHWE M XOHTPOAbHOE
0GOPYAOEQHKE MamepiTteatHoe coBopyaoBamie i
KCHTROALHOES COOPYAOBOHWE ONPEASACHHCH 4QCTOTh,
KQUECTBO M KOAMMECTBO AAR BbINOAHEHMA PABOTH NO
Tpebyembim NPOBERKAM, AOAKHBI OblTb ONPEASAEHEI,
YTBEKAESHBI AW YKO3CHbI NOCTURLLMKOM. YUpexAeHME
W NDOBEAEHWE TEXHMMECKOTO COCAYXKMBAHMA CMCTEMDI
KAAMBPDOBKM AAR OCYLLECTBAEHWA KOHTDOAR TOMHOCTK
MIMEPREHWA 1 UCIBITATEASHONG OBORYAOBAHLIA AOAKHC
CblTe  BBINOAHEHC B8 COOTBEICTEMKW ¢ 1001 HQCTBIC
MEeXAYHOPROAHCH  OPraHu3Quyen CTAHAQPTMIALLKK
10012,

4.6 YcaoBua npoeepxu AC Tex nop, NCKGE He
QNPEeACACHBl ARDYTHE METOALI, BCE MROBELKM ACAKHD!
ObiTh  BBIMOAHSHB B COOTAETCTEMM  C  YCAOBMAAM
VICﬂbITOHHﬁ, YCTAHOBASHHbIA B Pazaeae 3, O TAK XKe B
METOAQX  MCNLITTHMMA, NEPEYUUCASHHEX B AJHHOM
cTaHaqpre.

4.7 TIopsAOK BbINOAHEHMA NPOBEPKM [DYNNEI NPGBEROK
KM MCMBITAHKWA, NEPEYMCACHHBIX B TAOAMLE 4-1 AOAXHL!
GbiTh BHINOAHEHDBI AAA NPOBERKA CROCOBHOCTU M3ASAMI
C WCNOABICBGHMI NMPOLECC NARKM COOTBETCTBORATh
KEQAMCOUKGLUMOHHBIM TPeBoBaHMAM /A
TREDOBAHMAM KOHTDOAS KQUECTBO ACHHOID CTAOHAGPTA.
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NPOBEDPKM MAK UCTIBITAOHWA AOAXKHBI ObiTh BEINOAHEHSI B
CODTBETCTBMM  C  CNDEASAGHHBMM  METOACMHM,
VKO3 HHBIMM AAR CDODAM NDUMNOE MIASAMS.

4.8 BriGopodHbIR KOHTPOAb BuiBOpovHbIA
CTATUCTMHECKMIA KOHTDOAL U NPOBEDKM AOAKHbLl BbiTh
BLINOAHEHB B COQTBETCTBMM € CAOBDEHHOM
MPOrPOMMOK KOHTDOAR KQHECTBA [Cm.4.3).

4.9 NoAroTOBKA CNACBU K NPOBEAEHMIO UCTBITAHKWA

4.9.1 Npunoit c daCoBbIM CepABYHMKOM OTpEe3aTE 5
MOPOLLKOBbIX TPOBOAOHHBIX MPUNOER MAM  ASHTOYHBIX
npunos  (NPUEAMIMTEABHO NG 5 CM B AAMHY)
MPUOAMIMTEABHO HA PACCTOAHKMM &0 CM OT KIDHKACH
KOTYLUKKM B COOTBETCTEBMM CO CABAYROULMMM METOACMMU.
Mo HEOBXOAMMOCTH, MPKAMEHARA YBEAMHEHME,
BM3YCOABHO M3yUMTE OBO KOHLIA KCDKAQFO 5 CM KYCKA AAR
OAMHOKOBOWM PAIMEPHOCTH K LEAOCTHOCTHM LEHTRA,
DCABHOMERHGCTH M MOAOKEHNA.

4.9.2 YeAMHeHHe AMGMETRA NPOBOAOYHOTC NPMNOA AC
6 mm  [pOBOACHHLIR NPUNOM  ACAKEH ObiTh  NOA
HOMPSKEHMEM  © 3QACHHBIM  3HQUEHMEM B UEAMX
OTCOS AMHEHIS HaA NACAMEHEM. MNprno
OTCOBAMHUTLCE  OT MECTE  BIQMMOAEMCTEMR C
naameHem, offecneymean  TemM  COMBIM - HMCThIE
NEEPLIBOHM,  KOTOPBIE  MPMBCAAT K CDOPMAM
DAIOCOBOrO  CEPAEYHMKA, KAK W K USAOCTHOCTH
chaocaq.

4.9.3 A@HTOMHBIH NPUNOH U ADPYTHE BHMABI NPOBOACYHBIX
npunoes  VICNOab3ys  COOTSETCTBYIOLLMIE  METOA,



HAMPUMER, KGK NROLEAYDE C MCNOABIOBOHUEM AC3BMS
BOUTBEL WMAM € NONEPEeYHBIM CEeYEHWeMm, Pa3peiatb
MOUNONR  AAM MHMHUAMMKIGUMKM  AMCTOPCHMM B NPMIOM,
NPHAMEHAR CHAY DE3THIA.

410 NoepexaeHua ECAM  KOHTPOABHQA — NIAQPTHA
GPRaKOBAHHAR, TO NCCTABLLMK MOXET NEPESACAQTL S€ B
LeAsX MCNPABACHKA ACCOEKTOB MAW K& YCTPGHHTb
NOBPEXASHHLIE  SAMHKUL M NDOBECTH  3AHOBO
nposepky. NepenpoBepicmble  NCAPTHMM  AOAXHLI
NPOBEPATECA NPW MCNOAb3OBAHKM MECTKOIO KOHTDOAS.
Takme NaRTUM AOAXKHL ObITh OTACASHB] OT HOBbIX NAPTHK,
Q TAK XKE ADAXKHBI CblTe ONPEASASHLl, KUK NCPTHM,
NPCWEeALVE NOBTCPHYIO NROBEPKY.

411 AxT npoeepku [lpuackeHne B uaalCTpUDYEST
npUmer OopMaTOB aKTQ, KOTOPbIe COOTBETCTSYIOT W
PEKOMEHADBCHBI AAR 3QTMCH PE3YABTATOB MNPOBEDKK
CNAQBOB W NRUNCER TBEPRALIX <popMm. OKOHYATEALHbIE
PEIYALTATE  AOAXHBI  3CHOCKMTBCA B (DOPMB!  QAKTOB
{oTieToB). Tam, TAE HE TREOYIOTCA WMAM HE MNOAXOAST
OKOHYOTEABHBIE  DE3YALTATE  YAQYHOE  3QBERLUEHKHE
nEosepkn ACAKHC GblTb OTMEYEHO  KOHTROABHBIMMA
METKGMM B CHODMOX OTYETT. .

5 MNOAroTOBKA K OTNPASKE

5.1 CoxpaHeHHe, YNAOKOBbIBOHKE M KOMMOHOBKO AQ TEX
Nnop, NOKA HE CNDEAEAEHbI ARYTHE METOAbI B KOHTDCKTE
WAKM B 3CKQ3IE  HO  NOKYNKY, COXDAHEHME W
YNOKOBLIAAHME, O TAK XE HOHECEHWE MIDKWDORK HA
BHELLIHMI KODNYC M3AEAMA, AQAXKHbI DbITh TOKMAMI XE
MAM ACDKE AYYLIE, Y4em ¥ MNOCTABLLMKG 30 BREeMS ero
TOPRTOBOA NPOKTHMKY,

6 3ameTkn

MCMOABIOBGHME MO HAIHAYEHMIO AQHHLIA  PAIAEA
COAERNKMT OBLLYIO WAW NOSCHUTEABHYIC MHCDCRAMALIMIO,
KOTOPGA  MOXKET OBblTe  CHEHb  MOAE3HOW, HO  HE
0BA3aTEALHON,

6.1 BuiGop Mpk BRIGOPE DA3AMUHBIX CHAGBOB W (DAIOCOB
AA TIDUMEHEHMA B MNPOLIECCE ASKTROHHOM MNAMKM,
NOAb3OBQTEAM AOAKHBI KOHCYABTMPORATLCH c
COQTBETCTBYIOLLMMI  CASLUMOAMCTUMK M3 PO 3AMYHBIX
KOMITAHAR,  MCNGABIYEMBIX NPCUECTOB  NOMKM  AAR
8600 PUCLIMPEHHBIX CNAGBOB M ADAKOCOR, A TAK Xe
NPUMEHIEMON K HIAM MHCDODMOLMI,

6.1.1 Cnagss Wupokiid BeiGOD CRACQBOBR NO3BOASET
NPUMERRTbL PA3AMMHBIE BARMALIMKM  {1DK 3AeKTpOHHOI:1
Nariky, KoK B BECCBMHILGELIX CNACBOX, TOK M B CNAQBGX,
CoABPKALLMX CBMHELL. OAOBﬂHHO—CBHHLLOBbIe CNAaQBbl
ABARICTCA BBTEKTUHECKMMM " NPAKTHYECKH
IBTEKTMMECKMMK  CMACGBOMM,  MCNOALIYEMDBIE  AAS
NOAYHNEHWA NAaHOro COEeAMHERMA nex c6opn<e
ANNAPRATY DL, A TOK XKE AAR ROIAMYHOIO NPUMMEHSHKA,
HaNpumep, apn cbopke  CBUHUOBO-CADBAHHGH
ANNAPATYDLl C MHOTONPOX0AHOW COPGBCTKON,

6.1.1.1 Cnaassl, coaep¥alipe CYpbMy
HE3HANMTEABHOE KOAMNECTBO CYRbMBI [NPUBANIATEABHO
0.2 - 0.5%) 6blA0 paHee AODQBRAEHO B CNAQBH HAQ
OCHOBE OAOBQ  AAR  TMPEAOTBRALLEHUS  COCTOAHAS,
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KOTOPCE HOCHMT  HQ3BAHWE  ({OAOBAHHAS  Yyman, B
KOTORCAM CBERXIMCTOS OAQBO noABEpRraeTCA
TAACTDOMHECKOM TRAHCHOPMALLMK M3
MOTOAAMHMECKON  KPDUCTCAAMMECKOR CTRYKTYDL B HE
METOAAMHECKYIO NOARALLKOCOPU3HYIO  CIPYKTYRY  Mpu
O4EHb HMIKKMX TEMNEPATYRGX. [TOCABAHHE PEIYALTATHI
WUCTILITGHMIA YKA3BIBAHCT HA TO, 4T HOAOBAHHOSA YYAMO) HE
ABARETCA  NPCOHAEMOK  OCOBCHHE, KOIaQ  CADBO
AODCBARIOT C MUABIMI AG3TIMM ADYTHX METUAAMHECKIX
DAEMEHTOB M, KpoME TOro, AODUBAEHME CYpbMbl B
OAOBAHHO-CBMHLLOBBIE CMNACGEB CTUHOBKMTLCA MIAMLLIHER
AOBABASHHOM CTOMAMOCTHIG. Takmm COpazom,
MHHUMOABEBIE TpedoBanvi AN CYRbMbl,
COASPNALLERCH B CNAQBQX HQ QCHOBE CAOBQ, OblAM
YACQASHBL. XCOTA, CYPbMA AAA BOABLUMHCTBO CMNACBOB HE
apaseTCa  nNpobaemon, 1 BeicTpoe  obpaiosaHwe
MHTERMETUAAMHECKMX COEAMHEHMIA HO OCHOBE CYPbMbI
n o cepebpa T1RedDYET  YMEHBLUEHWME  COASDHUHMA
KCAMMECTBO  CYPbMbl B CMNAQBAX,  COASKQLUIMX
cepebpo,  AAR  NPEAOTBPALLEHMA  ODPRQ30BUHMS
NPEEerpaa Arf NOAOKUTEABHOTO 3dpdhekTa cepebpa.

6.1.1.2 CnaaBbl, COASPXALUME BUCMYT, W CMNAUBbI HA
OCHOBE BUCMYTA BUCMYT MCNOABIYETCH 8 CNAGBAX HA
OCHOBE BMCTAMYTO  AAA AOCTHDKESHMA CBEPX  HWMIKOMW
TEMNePaTYPsl 8 MPOUECCEe NOMKW. BUCMYT TAK Ke
MCNOABIYETCR B CMAUBAX, COASPKALLMX €70 B MOAbIX
KOAMHECTBOX, AAR YCHMAGHMA MEXQHMHECKKMX CBOMCTS,
KCK  CAQBSHHO-CBMHLOBSIX, TAX W O&3  CBMHLIOBLIX
cmecen.

6.1.1.3 CnaaBbl, cOAepXalLlMe KdamhM KOoamLigbbie
CMAQBBI  MCTIOABIYIOTCA  AAR  SAEKTROMOTHUTHOIG
IKPAHUMPOBOHNA. M3-30 BOIMONHOIO KAHUEROTEHHOMO
BOIAGHCTBME KOAMMA, MPMEMAEMBIE WIMEDEHMA AAS
AMYHOM BEe30NACHOCTH ACAXHBI OBITE  MCNOALIOBAH.I,
KOTAQ NPOWCXOAMT NARKA  CNAGEOB, COASPMKCLLMX
KOAMMIA,

4.1.1.4 CnAasbl, coaepxawme meab Meab ACDQBARETCA
B OAOBRHHO-CBMHLOBBIE CHAQBb  AAR  YMEHbLLICHMA
BO3MOXHOCTH YXYALLEHMA (OIMNeCKMx CBOUCTE OAOB
HQ NQASABHUKE, WCMCABIYEMOM B NPOUECCE Dyd4HOW
NariKy, Meab TOK XE NPUMeHSeTca 8 5e3 CBMHLLOBbLIX
ChAQBGX Takkx, kak SnCu, SnAgCu, SnAgBiCu,
SNAQCuin, SNAQCUSD 1 ADYTUX CNAGBOX.

6,1.1.5 Cnaaebi, COAESPMALME 30A0TO CBEPX “HMUCThIE
CMNAQBb C COASDPKAHMEM 3CAOTA WMCNOALIYIOTCA NP
coeanHeH Bel kakmx anbo nperpaa. CTOHAQPTHbIE
CNATBGI C COABPKAHWEM 310A0TQ ABAAKOTCA
SAQIONPUATHBIMM NOKW COOPKE € BbICOKON CTENEHLID
HOAEXKHOCTH, O TaK e npk  cOOpKe, KoTopal
NMPCUCXOAWMT  C  WMCMOABICBOHUEAM  AMKKDOBOAHGBBIX
4QICTOT.

6.1.1.6 cnAGebl, COAEPXOLWME WMHAWA, M CNAGBbI HAa
OCHOBE HMHAMA MWHAMM MCNOALIYETCS B CMAQBAX C
COASXKOHMEM CIMHUGO, O TOK Xe B 03 TBMHUOBbIX



CrAQsax. MPUNoKH HO OCHOBE MHAMA AQIOT HEKOTOPBIE
NDEUMYLLECTBO OCOBEHHO, KOFAQ IPOMCXOAMT NAMKA K
30AQTOMY NMOKELITUID NPpKW Temnepatype Hke 1200C u
MNO3BOAIET MOAYUMTE CACBAHHO-CBMHUOBLIE MNDMNCH C
YAYHLLIEHHBIMY  CBORCTBOMEK  NDK  NARKK,  KOTOROH
NPOHCXCAMT  C  MMKDOBOAHOBBIMM  HQCTOTAMK,  [lpK
BEICOKOM TemMmneparype BO Bpema pabothl, moxeT
BO3HWKHYTE BACDKHGCTH M/MAK COAEBCH TYMCH, NO3TOMY
npW cBopke € MCNCABIOBAHMEAM CNAUBOB HA OCHOBE
WMHAYS, B HOCTHOCTA CMECEN C COASPXKOAHMEM MEAMA M
CBUHLQ, PEKOMEHAYETCH MCNOABIQBOTE TERMETHHHLIE
JATROR MAM e KAMODOPHOE NoKpbiTMe. Cnadas HA
QCHOBS MHAMA WAK CNACEH, COASPKALLKE BHICOKOS
MNPOUEHTHOE COOTHOLUEHWME WHAMA, MOTYT MPHBECTM K
YPEIMEPHOMY  NHTEDMETUAAMYECKOMY COSAMHEHUIO
HO MEAHOM MOBEPXHOCTH. MHAMA TOK KE NDMMEHASTCA
3 Be3 CBUMHLOBLIX CNACBOX C COAEDNKAHUEM UHAWA B
LEARX  YAYSLLEHMWA  MEXCQHWSECKMX  CBOMCTE  TGKMX
cmecer, kak SnAgBiln, SnAgCuln, SnAgBICuIn 11 Apyrix
CRNAGBAOX.

46.1.1.7 Bbez CBHHLOBbIE CMAABbI HEKOTCPBIE CHAQB:
BolAM  ONPEeASAEHE B KAY4ECTEE 3AMECTUTEAEN AAR
OACBAHHO-CBMHLIOBLIX MPUNOEB. K TAKUM  CMACBOM
OTHOCATCH TMMUYHBIE OAOBAHHO-CEPeBRaHbIE, OAOBFHHO-
MEAHBIE, OAQBAHHO-CEPEBPAHO-MEAHDIS, O TAK Xe
CNAQBb C CCABDXKOHMEM OACBA, Cepebpd, mean
CYypbabl. B OCHOBE AQHHBIX MPWNOEE AEXMI OAQBQ C
TEMNEPATYROM AMKBMAYCO BbILLE, Yem IBTEKTUMECKOIO
CNAGBO € COACDNKOHMEM  OACBA W CBUMHUO C
TEMNEDTTYDOM B Npeaeaax 217:C.

6.1.1.8 Cnaqebl ¢ coaepXxaHuem cepebpa Cepebpo
WCMNOALIYETCA B CNACBAX C COASPPKGHMEM CBHUHUO, Q
Tok ke B D&l CBMHUOBbX Cnacsax. Cepebpo Tax xe
WMCMOAB3YETCH B CAHOM CNACBE BMECTE C OAOBOM M
CBUHUOM AN UIMEHEHMA TEAMIMEPATYDHBIX
XAPGKTERMCTTHMK M NOAYSEHWA DOAEE NPOYHOTO NPUMNON,
Cepebpino-0A0BIHHbIM, CEePEBPAHO-CBAHLLOBLIA, O TAK
WE CNAQBE C COAEPXKAHWEM BCEX 3X XMMUYECKMX
KOMMOHEHTOR AOCTQATCYHO HACTO  MCTMOABIYIOTCH  AAA
CAaMBAHMA HOCTEK, KOTOpLIe WMEInT cepebpsHee
NOKELITHE  AAR  TIDEACTBPALLEHMS  BbILLLEAQYMBOHWS
cepebpa BO Bpema npouecca navku. Cepebpo Tak
XE WMCNOABIYETCR B OAOBAHHO-CBUHUOBBIX CHACBOX,
Hanpumep, SnAgCu, ShAgGBICu, SnAgCuln, SnAgCusb,
SnAGBICUIN 1 ApyrX.

6.1.1.9 CnaaBbl € COABPXKOHHEM OAOBO, MEAU H
cepebpa vAKM 6e3 CcypbMbl XOTH KX TEMNELATYRHbIA
VIHTEPBUA DAUBAEHMWA BbILLE, 48m Y  OOABLMHCTRA
PACNPCCTRPOHEHHBIX  3BTEKTMHECKMX  CNAQBOX  C
COASKOHHEM OAOBO WM CBMHUQO, AGHHBLIE CNAQBSI
CHUTQIKCTCR  3QMEHAIOLLIMMKM  BE3  CBMHLIOBLIE CMNAQB.I.
CHKM  TOK e OOAQAQKOT  ARYIMMKM  CBOMCTBOMM,
CXOPKMMIU C OAOBIHHO-CBUHLOBSMI CNAQBAMHK. CNAQBE!
C CcoaepXaHvem o0aoBa, cepebpa u mean 6Ges
npEUMecen CYpbmbl CYEHb HACTC OTHOCST K SAC
CNAQBOAM.

6.2 CTGHAGQPTHAA  YNOKOBKO  NQAHBIX  M3AEAMA
Noxynareasm HEOGXOANMMO CBA3ATHCH C
NOTEHUMOABHBIMKM  NOCTUBLLMKAMM U ONIDEASAUTD
DAIMED, MATEPMOAT WM T.A. CTAHAQDTHON YNGKOBKM,
KOTODLIE MMEIOTCH B POCTIONSKEHUM, O TOK XE ACAXKHDI
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onpeAeAnTh CTAHAQPRTHBIE KOMMAEXTYIOLLME AAA
MOAKCHUAAIALAK PEAABHOIO obvema. ﬂpM He
HEODXOAMMOCTM HE CTOHAQPTHBIX HOCTEH,
MOKYOTEASAA HEODXOAMMO
MPCKOHCYALTHPROBATLCH C MOTEHUMOABHBIMK
MOCTABLLMKIAAN AN onpeASASHNS
HOWBOOASE  3IKOHOMMHYHBIX  KOHCDMIypAQLIME,
KOTOpbie B BOAbLLIEN CTENEHW COOTBETCTBYIOT
TPEHOBAHMAM 3AKA34MKA.

6.2.1 NpoBOAOYHbIE M ACHTOMHbIE npunou
MPOBOAQYHBIE NPWMICKM B OCHOBHOM  LMEIOTCA  C
pazmepami NPoBOAoKKY o7 0.25 mm A0 475 mm.
TOALLMHE AEHTCHHBIX MZHNOER MOXKET BhiTh OT 76 A0 2.5
MM, O KX AAMHO MOXET AOXOAMTE AD 50 mm,
MPOBOACHHLIC W ASHTOMHBIE MPMION HOXOAATCH  HAO
KATYLLKOX MAK HO KAPAHOR AeHTe 810.25,0.5, 1,2, 511 10
KI  BAOKOX.  YNAKOBLIBAHWE  DOABLUMX  DAIMEDPOB
BO3IMOXHO Y BOABLLUMHCTBO NPROWMIBOANTEAEHM.

622 nMpyteossie npunou [IpyTKOBWE nNpMNON 8
QCHOBHOM AAMHHBIE W TOHKME, U OGBIMHO MCMOABIYIOTCH
AAR 3CMNCAHEHKWA BAHH AAR NAMKK. [EpPBCHOYCABHBIE
EAMHMNHBIE MOCCB AAR CNAcsa Sné3Pb37, a Tax xe
ARYIVX NOXOKKWX NpMnoes coctasamoT 1, 2, 5 1 10 «I.
3HCHHMTEABHbIM PO3ANYMEM SAVHMLbI MACCHI
NEYTKCBOIC  MPUMNOA  MOXKET  ABAATRCAE  PaIHMUd
MAQTHOCTA POIAHYHBIX MDWMAGESE [BLICCKOS COASDKANHMO
CBUHLLY, HYIKOE COACIKOHUIG CRUHLIG, T.A., O TQK X
PA3AMYME NDOUECCOB WX 0Bpa3CsaHMA {BERTHUKAALHOES
COOPMOBAHKME, chopmosarme HCL NMAQCKOCTH,
AKCTRYAMPOBAHKE) CAHOKO, dhaxTudeNckas  maccd
NRYTS ONDEASAEHHGIC NPMMNCH M €AMHWMHOA MOCCa He
ACAXKHE OTAMMOTECS Boablle, 4em Ha 10% CT maccChl
ARYIMHMX (PYTOB NOACBHOIO MPUNOs, KOK 11 OT TQKCH XKe
EAVMHMYHOM MOCCH,

6.2.3 MNopolkoBbLIA NPUNOA  NOPOWKOBLIE  PMNOK
rAQIBHBIM OBPGI0M NMDUMEHAIOTCA AAR 3OKA308 M MOTYT
BulTe NMOMELLEHB B DO3AMMHBIE  YNOKOBKM M UMETE
POIAMYHBIE EAMHPHHLIE AMOCCHI. NOPOLUIKOBEE NDHNoK
AOMKHBl BbiTb POBHBIMIK 11 CBETABIMM, O TAK XE HE
AQMNKHDI  COASDPXOTH  KASHKIX  HOCTML, B LLEAIX
AOCTIKEHMA  BO3IMOXKHO  MAKCHMQAABHOTC  oBbema.
(3ameuQnHme: NOPOLKOBLIE MPUNOM, WCMObIYEMbIE C
OMNPEASAEHHLIMM CNAOBOMM HE ABAAIOTCA HCBETABIAMMY,
No CBOEM CyTH, HO OHM HE AOAKHDI TAKKE CTAHOBKUTLCA
TEMHLIMM, T.K. 3TC HE ECTECTBEHHO AAR HUX).

6.2.4 O6aacTe npunoeer OOGAQCTe NpuNoes OBbMNKO
NPUMEHAETCH AAR 3AKAI0B.

6.3 OnucaHMe  CTAQHAGQPTA HO  M2A€AMA C
WCNOABIOBAQHMEM  TBEPALIX npunoee  OnucaHMe
MIASAHI C MCNOALIOBAHWEM TBEPAOIG NPMNOA ADAXEH
ONPEAESAdTh BCE COOTBETCTBYIOLLME XUPOKTERUCTMKM,
HANRUMMED, TAKME, KAK CMEChE CNAJBC M NPWMMECHbIA
YPOBEHL, CDOPMA NPHAoA, Kaacchdorkauma dhaca,
NPOULEHTHOE COABDXKOHME PAOCA, raGapHTE M3AEANS,
a TAK K& PAIMED EAMHMHMHOIC M3AeAud. [loaHOE
OMMCAHKE NPOAYKLMM € MPUMEHEHHUEM CCOBBIX BMAOB
npunoes obbdHO TpedyeT dhopmara B BUAS TADAMUB!
AAKM  FIOBECTBOBAHMA, T.K. KOAMYECTBO  BO3MOMHBIX



BODWOHTOB  MOPOMETOOB  HE  MOTYT  OulTh  ASTKO
3ANPOMPUMAMNDOBAHHLIAAKM - B ChOPMAUTE  KRATKOMO
CMUCTHUS.

6.4 KavyeCcTBeHHOE MCMbITAHUME HA NPOLEHTHOE
COAEDPXOHWME CBMHUGA M3ASAME ONDESASASHHOE, KAK
KANEABHBIM QHOAM3, TPMMEHASTCH AAR ONDEASASHWMA
NPCLEHTHOIC  COAEPKGHMA  CBMHUA B NARHOM
COSAMHEHMM. ACQHHOE UCTIBITGHUE  MOKET  OTAMUMTL
OAQBAHHO-CBMHLLOBLIE  DBTEKTHMHECKME MAM  CAOBRHHO-
CBUHUCBG-CcEpebpaHbIE  CNAQBLL OT 683 CBMHUOBLIX
CnaQsos.  QAHGKO, 37O HE NPEAHUIHOHEHO  AAS
POBCACTHME ROAMYECTEBEHHOIO MCNLITOHLIA.
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The Principles of In May 1995 the IPC’s Technicat Activities Executive Commitiee (TAEC) adopted Principles of

Standardization Standardization as a guiding principle of IPC’s standardization efforts.
Standards Should: Standards Should Not:
» Show relationship to Design for Manufacturability * Inhibit innovation
(DFM) and Design for the Environment (DFE)} * Increase time-to-market
* Minimize time to market * Keep people out
* Contain simple (simplified) language * Increase cycle time
» Just include spec information * Tell you how to make something
* Focus on end product performance +» Contain anything that cannot
* Include a feedback system on use and be defended with data

problems for future improvement

Notice IPC Standards and Publications are designed to serve the public interest through eliminating mis-
understandings between manufacturers and purchasers, facilitating interchangeability and improve-
ment of products, and assisting the purchaser in selecting and obtaining with minimum delay the
proper product for his particular need. Existence of such Standards and Publications shall not in
any respect preclude any member or nonmember of IPC from manufacturing or selling products
not conforming to such Standards and Publication. nor shall the existence of such Standards and
Publications preclude their voluntary use by those other than TPC members, whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their adop-
tion may involve patents on articles, materials, or processes. By such action, [PC does not assume
any liability to any patent owner, nor do they assume any obligation whatever to parties adopting
the Recommended Standard or Publication. Users are also wholly responsible for protecting them-
selves against all claims of liabilities for patent infringement.

IPC Position It is the position of TPC’s Technical Activities Executive Committee that the use and implementation
Statement on of IPC publications is voluntary and is part of a relationship entered into by customer and supplier.
Specification When an IPC publication is updated and a new revision is published, it is the opinion of the TAEC

Revision Change  (hat the use of the new revision as part of an existing relationship is not automatic unless required
by the contract. The TAEC recommends the use of the latest revision. Adopted October 6, 1998

Why is there Your purchase of this document contributes to the ongoing development of new and updated industry
a charge for standards and publications. Standards allow manufacturers, customers, and suppliers to understand
this document? one another better, Standards allow manufacturers greater efficiencies when they can set up their
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Requirements for Electronic Grade Solder Alloys
and Fluxed and Non-Fluxed Solid Solders
for Electronic Soldering Applications

1 SCOPE AND CLASSIFICATION

1.1 Scope This standard prescribes the nomenclature,
requirements and test methods for electronic grade solder
alloys; for fluxed and non-fluxed bar. ribbon. and powder
solders. for electronic soldering applications: and for “spe-
cial” electronic grade solders. This is a quality control stan-
dard and is not intended to relate directly to the material’s
performance in the manufacturing process. Solders for
applications other than elecirenics should be procured
using ASTM B-32.

This standard is one of a set of three joint industry stan-
dards that prescribe the requirements and test methods for
soldering materials for use in the electronics industry:

IPC/EIA J-STD-004 Requirements {or Soldering Fluxes
IPC/EIA J-STD-005 Requirements for Soldering Pastes

tPC J-8TD-006 Requirements for Electronic Grade Solder
Alloys and Fluxed and Non-Fluxed Solid Solders for Elec-
tronic Soldering Applications

1.2 Classification Soldering alloys covered by this stan-
dard shall be classtfied by alloy composition and impurity
level, solder form and dimensional characteristics peculiar
to the solder form, flux percentage and flux classification,
if applicable. These classifications shall be used as part of
the standard description of solder products (see 6.3).

1.2.1 Alloy Composition The solder alloys covered by
this standard include, but are not limited to, the alloys
listed in Appendix A, including pure tin and pure indium.
Each alloy is identified by an alloy name, which is com-
posed of a series of alphanumeric characters that identify
the component elements in the alloy by chemical symbol
and nominal percentage by mass.

1.2.2 Alloy Impurity Level The allowable impurity level
of the solder alloys covered by this standard is identified in
3.3. See 3.3.] for the description of Variation D alloys. The
alloy variation letter D> is added to the end of an alloy name
and becomes part of the alloy’s name.

1.2.3 Solder Form The forms of solder materials cov-
ered by this set of standards include paste (cream), bar,
powder, ribbon, wire and special electronic grade solders

1. www.ipc.org

which do not fully comply with the requirements of stan-
dard solder alloys and forms listed herein. Some examples
of special form solders are anodes, ingots, preforms, bars
with hook and eye ends, and muitiple-alloy solder powders.
A single-letter identifying symbol as defined below may be
used.

P — Paste (Cream)

B — Bar

D — Powder

R — Ribbon W — Wire
§ -~ Special

H- Sphere

1.2.4 Dimensional Characteristics Standard bar solders
are further classified by unit mass. Wire solders are further
classified by wire size (outside diameter) and unit mass.
Ribbon solders are further classified by thickness, width
and unit mass. Powder solders are further classified by
powder particle size distribution and unit mass (see 3.4.1 to
3.4.35).

1.2.5 Flux Percentage and Metal Content The nominal
percentage of flux by mass in solid-form solder products
shall be specified. For solder paste products, metal content
shall be spectfied instead. “Metal content’ refers to the
percentage of metal in solder paste by mass (see 3.4.1 o
3.4.5).

1.2.6 Flux Classification The material of composition,
activity level and halide content of fluxes covered by this
set of standards shall be specified according o TPC/EIA
J-STD-004.

2 APPLICABLE DOCUMENTS

The following documents form a part of this standard to
the extent specified herein. Unless a specific issue is cited
herein or in the contract or purchase order, the issue in
effect on the date of invitation for bids or request for pro-
posal shall apply.

2.1 Joint Industry Standards!
J-STD-004 Requirements for Soldering Fluxes

J-8TD-005 Requirements for Soldering Pastes
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2.2 International Standards Organization (ISO})2
IS0 9001 Quality Managemeni Systems - Requirements

ISO 10012 Part 1 Quality Assurance Requirement for
Measuring Equipment - Part 1: Metrological Confirmation
Systems for Measuring Equipment

ISO 9453 Soft Solder Alioys - Chemical Compositions
and Forms

2.3 IPC®

IPC-T-50 Terms and Definitions for Interconnecting and
Packaging Electronic Circuils

IPC-TM-650 Test Methods Manual*

2.2.14 Solder Powder Particle Size Distribution -
Screen Method for Types 1-4
2.2.14.1 Solder Powder Particle Size Distribution - Mea-

suring Microscope Method
2.2.14.2 Solder Powder Particle Size Distribution - Opii-
cal Image Analyzer Method

2.2.14.3 Determination of Maximum Solder Powder Par-
ticle Size

2.3.34.1 Percentage of Flux on/in Flux-Coated and/or

Flux-Cored Solder

2.4.47 Flux Residue Dryness
2.4.48  Spitting of Flux-Cored Wire Solder
2.4.49 Solder Pool Test

2.4 American Society for Testing and Materials (ASTM)>

ASTM B-32 Standard Specification for Solders

2.5 Order of Precedence In the event of a conflict
between the test parameters of this standard and the test
methods, or a conflict between the requirements in this
standard and the references cited herein, this standard shal}
take precedence. However, nothing in this standard super-
sedes applicable laws and regulations unless a specific
exemption has heen obtained and is identified as such in
this standard or in a contract or purchase order.

2.6 Terms and Definitions Other than the following,
terms and definitions applicable to this specification shall
conform to IPC-T-50. Terms marked with an asterisk (%)}
are direct excerpts of IPC-T-50 and are reprinted here for
convenience.

2. WWw.i$0.0rg
3. www.ipc.org

2.6.1* Acceptance Tests Those tests deemed necessary
to determine acceptability of a preduct and as agreed to by
both purchaser and vendor.

2.6.2 Base Metal The underlying metal surface to be
wetted by solder, also referred to as basis metal.

2.6.3 Corrosion The deterioration of a metal due to
moisture, chemical or electrochemical reaction with its
gnvironment.

2.6.4 Density The mass of a substance per unit volume.

2.6.5* Dewetting A condition that results when molten
solder coats a surtace and then recedes to leave irregularly
shaped mounds of solder that are separated by areas that
are covered with a thin film of solder and with the hasis
metal not exposed.

2.6.6 Eutectic The alloy composition at which a solder
alloy melts/freezes completely withoul going through a
pasty (partially solid) phase.

2.6.7* Flux A chemically- and physically-active com-
pound that, when heated, promotes the wetting of a base
metal surface by molien solder by removing minor surface
oxidation and other surface films and by protecting the sur-
faces from reoxidation during a soldering operation.

2.6.8 Flux Characterization Flux characterization con-
sists of a series of specific tests for fluxes and flux residues
in order to determine their impact on product reliability.
These tests include determination of basic corrosive and
conduetive properties of flux and flux residues (see J-STD-
004).

2.6.9 Flux Residue The (non-volatile) portion of the flux
material that remains on and around the solder joint after
scldering.

2.6.10 Liquidus The temperature at which a solder alloy
is completely melted.

2.6.11 Nonwetting A condition whereby a surface has
contacted molten solder, but the solder has not adhered to
all of the surface; base metal remains exposed.

2.6.12 Solder A metal alloy with a melting ternperature
that is below 427°C [800.6°F] that wets and bonds to other
metals. This standard allows some specialty alloys which

4. Current and revised IPC Test Methods are available on the IPC website (www.ipc.org/html/testmethods. htm).

5. www.astm.org

2
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have melting points up o 485°C [905.0°F] which would
not be considered as a solder under normal circumstance.

2.6.13 Solidus The temperature at which a solder alloy
begins to melt.

2.,6.14* Wetting, Solder The formation of a relatively
uniform, smooth, unbroken, and adherent fitm of solder to
a basis metal.

3 REQUIREMENTS

3.1 Materials Materials shall be used which permit the
solder product to conform to the specified requirements.
The use of recovered or recycled materials is encouraged.
Recovered or recycled materials must conform to or exceed
comparable standards for pure (previously unailoyed) met-
als. To the maximum extent feasible and unless otherwise
specified, solder alioy metal, including solder powder, shall
be a homogenous mixture of the component elements of
the alloy, such that each particle of the metal is the same
alloy.

3.2 Alloy Composition For purposes of this standard,
electronic grade solder alloys inciude, but are not Hmited
to. all of the alloys listed in Appendix A. Tables A-1, A-2
and A-3 as follows:

Table A-1: lcad-free alloys appropriate for electronic
assemblies, including pure tin (Sn99.9).

Table A-2: common tin/lead alloys listed by tin percentage.

Table A-3: specialty alloys that do not contain tin and lead
together, including pure indium (1n99.9), and other special
use alloys.

Appendix A, Table A-1, Table A-2 and Table A-3, identifies
alloy composition, and alloy temperature characteristics.

Appendix A, Table A-4, cross references solidus and ligui-
dus temperatures to alloy names.

Appendix A, Table A-5, cross references ISO alloy numbers
and designations from ISO 9433 to IPC/EIA J-STD-006
alloy names.

Only the elements listed in these tables thal make up the
composition of an alloy are desirable as components of that
alloy. All other elements are considered impurities for that
alloy.

Except where otherwise indicated, the component elements
in each alloy shall deviate from their nominal mass per-
centage by not >0.10% of the alloy mass when their nomi-
nal percentage is £1.0%; by not >0.209% of the alloy mass
when their nominal percentage is >1.0% to <5.0% or by
not >{.50% when their nominal percentage is >5.0%.

Example — Component Element with Percentage <5.0%
Nominal Percentage = 3.5%
Allowable Range = 3.3% fto 3.7%

The leters “REM” appearing with a number for an ele-
ment of an alloy (e.g., REM-10.0) denotes that the element
makes up the remainder ot that alloy with its actual mass
percentage calculated as a difference trom 100%, the num-
ber indicates the approximate percentage of that element in
the alloy. The allowable percentage deviation as defined
above 1s not applicable to this element.

The mass percentage of each element in an alloy shall be
determined by any standard analylical procedure. Wet
chemistry shall be used as the referee procedure. See 6.1
for information about the intended uses of these various
alloys.

3.3 Alloy Impurities Elements not lisied as components
that make up the composition of an alloy are considered
impurities for that alloy. An alloy variation designator shatl
be used to specify the allowable impurity level of a solder
product being offered, in the case of a manufacturer; or the
allowable impurity level of a solder product required, in the
case of a user. The alloy variation designator will be added
to the end of the alloy name and become part of the name
(see 6.3).

NOTE: Alloys for barrier-free die attachment applications
have a different alloy impurity requirement (see 3.3.1).

Unless otherwise specified, the percentage by mass of
tmpurity elements in alloys shall not exceed the following
values. The percentage by mass of impurity elements in
variation D alloys shall conform to the requirements in
331

Ag: 0.10 Cd: 0.002 Pb: 0.10
Al: 0.005 Cu: 0.08 Sn: 0.25
As: 0.03 Fe: 0.02 Zn: 0.003
Au: 0.05 In: 0.10 Sh: 0.05
Bi: 0.10 Ni: 0.01

The mass percentage of each element in an alloy shall be
determined by any standard analytical procedure. Wet
chemistry shall be used as the referee procedure.

3.3.1 Variation D Alloys Alloys designated with a “D”
suffix are ultra-pure alloys that are intended for use in
barrier-free die attachment applications. In alloys desig-
nated with a D" suffix, the combined total percentage by
mass of all impurity elements shall not exceed 0.05% and
the combined total percentage by mass of each of the fol-
lowing sets of impurity elements shall not exceed
0.0005%:

Set 1. Be, Hg, Mg and Zn
Set 2: As, Bi, P and Sb
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3.4 Solder Forms and Dimensional Characteristics This
standard covers solders in the form of bars, wires, ribbons,
powders and special solders. Users should determine, from
prospective sources. the standard solder form characteris-
tics that are available and should specify standard charac-
teristics to the maximum extent feasible.

3.4.1 Bar Solder The nominal cross-sectional area, the
neminal length, and the nominal mass shall be as specified.
Unless otherwise specified, the actual cross-sectional area
shall not vary from the nominal value by more than 50%,
the actual length shall not vary from the nominal value by
more than 20%. and the actual mass shall not vary from the
nominal value by more than 10%. Bars with special end
configurations, such as hooks or eyes, are classified as spe-
cial solders.

3.4.2 Wire Solder The wire size, nominal mass, flux
type. and flux percentage shall be as specified. Unless oth-
erwise specified, wire solders shall have a circular cross-
section, the wire size shall indicate the nominal outside
diameter of the wire, and the actual outside diameter shall
not vary from the nominal diameter by more than + 5% or
+ 0.05 mm [0.002 inches, nominal], whichever is greater.

3.4.3 Ribbon Solder The ribbon thickness and width,
nominal mass. flux type, and flux percentage shall be as
specified. Unless otherwise specified, ribbon solders shail
have a rectangular cross-section, and the actual thickness
and width shall not vary from their nominal values by more
than + 5% or = 0.05 mm [2.0 mil], whichever greater.

3.4.4 Solder Powder The powder size and shape shall be
as specified, The characteristics of seven standard solder
powders, sizes 1 through 7, are listed in Table 3-1. When
shape is not specified, solder powder shall be spherical.
Solder powders which contain more than one solder alloy
(multiple-alloy powders) are classified as special solders
(see 3.4.6).

3.4.4.1 Powder Size Maximum particle size shall be
determined in accordance with [PC-TM-650, Test Method
2.2.14.3. Powder particle size distribution shall be deter-
mined by IPC-TM-650, Test Method 2.2.14, Test Method
2.2.14.1 or Test Method 2.2.14.2.

3.4.4.2 Powder Shape Solder powder shape shall be
determined by visual observation using a binocular micro-
scope with sufficient magnification, by the light beam scat-
ter method, or by a suitable microscopic imaging analysis
method. Solder powders visually determined to have at
least 90% of the particles with a length to width ratio of 1.5
or less shall be classified as spherical powders. Solder pow-
ders having a light beam scatter deviation result or an
image analysis result that is equivalent to the above visual

results shall be classified as spherical powders. AN other
powders shall be classified as non-spherical.

3.4.5 Spheres The sphere diameter. alloy composition
and any surface coatings or surface finishes shall be speci-
fied.

3.4.6 Special Form Solder Ail pertinent characteristics
and tolerances for special form solders shall be specified.
Special solders include all solder products that do not fully
conform to another solder form classification identified
herein or in IPC/EIA J-STD-005. Special solders include,
but are not necessarily limited to, anodes, bars with hook
or eye ends. chips, ingots. multiple-alloy powders, pellets.
preforms. rings and sleeves.

3.5 Fluxed Solder Characteristics This standard covers
both fluxed and non-fluxed solder products. Normally bar
solders and solder powder are not fluxed. Wire, ribbon and
special solders may be non-fluxed, flux-cored, flux-coated,
or both flux-cored and flux-coated. Fluxed solder products,
except solder paste, shall conform to the requirements
listed in 3.5 and 3.6, herein. Solder paste products shall be
specified per IPC/EIA J-STD-005,

3.5.1 Flux Cored Solder Unless otherwise specified, the
core(s) of flux-cored solders may be of any construction.
provided it is (they are) continuons, uniform in cross sec-
tion, and symmetrically disposed in the solder. When
appropriate, the core(s) ift the solder should be sealed at
both ends by a suitable means to prevent flux from leaking
out.

3.5.1.1 Spitting When specified, the spitung characteris-
tics of flux-cored wire and ribbon solders shall be deter-
mined. in accordance with IPC-TM-6350, Test Method
2.4.48.

3.5.2 Flux Coated Solder Unless otherwise specified, the
coatings on flux-coated solders shall be dry and tack-free
such that individual pieces do not stick together when the
temperature and humidity are maintained at, or below,
25°C [77.0°F] and 60% relative humidity.

3.6 Flux Characteristics Fluxes used in the manufacture
of fluxed solder products shall conform to the requirements
listed in IPC/EIA 1-STD-004 therein. Fluxes shall have
been fully tested and characterized, and shall have not been
altered since being tested except for the addition of inert
plasticizers. To obtain the proper sample for testing and/or
to perform visual inspections. follow the preparation proce-
dure outlined in 4.9.

3.6.1 Flux Percentage The percentage by mass of flux
infon solders shall be as specified for fluxed solders other
than solder paste. Unless otherwise specified, flux content
shall not vary from their nominal mass percentage by more
than 0.3%.

4



January 2006

iPC J-STD-006B

The flux percentage of flux-coated and/or flux-cored solder
shall be determined in accordance with TPC-TM-650. Test
Method 2.3.34.1.

3.6.2 Flux Classification The material of composition,
activity level and halide content of fluxes shall be specified
according to IPC/EIA [-STD-004 and identified with a flux
designator stated thereof.

3.6.3 Solder Pool When specified, the solder pool char-
acteristics of fluxed solder shall be determined in accor-
dance with IPC-TM-650, Test Method 2.4.49. When fluxed
solder is tested in accordance with Test Method 2.4.49, the
flux shall promote the spreading of molten solder over the
coupon to form integrally thereon a coat of solder which
shall feather out to a thin edge, there shall be no evidence
of dewetting or nonwetting, and there shall be no evidence
of spattering, as indicated by the presence of ftux and/or
flux residue particles outside the main pool of rcsidue.
Irregularly shaped solder pools do not necessarily indicate
dewetting or nonwetting.

3.6.4 Flux Residue Dryness When specified, the dryness
characteristics of the reflowed residue of fluxed solders
shall be determined in accordance with IPC-TM-650, Test
Method 2.4.47. When a fluxed solder is tested in accor-
dance with Test Method 2.4.47, the flux residue of
“noclean” solder product and, when specified, solder prod-
uct with other fluxes. shall be tack free.

3.7 Labeling for Product Identification Unless other-
wise specified, solder bars shall be marked with the alloy
name and the manufacturer’s name or commonly accepted
symbol. Unless otherwise specified, spools, packages, and
containers of wire, ribbon, and powder solders, and written
documentation accompanying bar and special solders shall
be marked with the following information:

a. The manufacturer’s name and address.
b. The number of this standard.

¢. The solder product description, and the manufacturer’s
designation of the solder product (see 6.3).

d. The net mass of the solder (and nominal unit mass of
bar solder).

The batch number(s).
The date(s) of manufacture.

-

. Expected useful life of solder product, if applicable.

= Uo

. All applicable heaith and safety markings.

—

Any other information that may be pertinent to the par-
ticular solder form.

J- Any other markings or labeling specified in the contract
or purchase order.

3.8 Workmanship Soclder products shall be made uni-
form in quality and free from defects in accordance with
Table 3-1.

Table 3-1 Particle Size Distributions

AT atagdarg g 2'32’ Pﬁgderz g R,
Percenta powder by weight
Powder Size t least 80% At least 85%
= _ Symbol between between
s syl € 150-75 pm 2ER mencey
Y [5.91-2.95 mil]
o2 75-45 ym
[2.95-1.77 mil]
3 45-25 pm
[1.77-0.98 mil]
4 38-20 ym
[1.50-0.79 mil]
5 25-15 pm
[0.98-0.59 mii]
6 15-5 pm
{0.59-0.20 mil]
7 11-2 pm
{0.43-0.08 mil]

Note: Types 5,6 and 7 are shown as general industry accepted size ranges
for development purposes. Current listed methods for measuring these
particle sizes may not be accurate enough for exact size and range
distribution.

4 QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection The qualification and
quality conformance inspection requirements of J-STD-006
apply unless otherwise specified by the user. The solder
product manufacturer is responsible for the execution of
qualification and quality conformance inspections. The
manufacturer may use his own or any other facility for
these inspections, unless the facility is disapproved by the
user.

It is the responsibility of the vendor to ascertain that all
solder products or supplies delivered 1o the user or submit-
ted for user acceptance conform to the requirements of the
contract or purchase order and Section 3. herein. The
absence of any inspection requirements shall not relieve the
vendor of this responstbility.

4.2 Responsibility for Compliance Malerials covered by
this specification shall meet all requirements of Section 3.
The inspections, excluding the performance inspections,
defined in this specification shall become a part of the con-
tractor’s overall inspection system or quality program. The
vendor has responsibility of ensuring that all products or
supplies submitted to the user for acceptance comply with
all requirements of the purchase order contract,

4.3 Quality Assurance Program When required by the
user, a quality assurance program for material furnished
under this specification shall be established and maintained
in accordance with ISO 9001, or as otherwise agreed upon
between user and manufacturer, and shall be monitored by
the qualifying activity.

4.4 Categories of Inspections The inspections specified
herein are classified as follows:

5
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4.4.1 Materials Inspection Materials inspection shall
consist of certifications, supported by verifying data, that
the materials used in manufacturing solder products are in
accordance with the applicable referenced specifications
and standards prior to use. Certifications and verifyving data
applicable to qualification test samples should be made a
parl of the qualification test report.

4.4.2 Qualification Inspections Qualification inspec-
tions consist of examinations and tests of malerials, pro-
cesses, and products needed to ascertain that a manufactur-
ing facility has the necessary facilities and expertise to
make acceptable solder products. In determining the
acceptability of a manufacturing facility as a source for
solder products, users are encouraged to utilize the docu-
mented results of product inspections previously performed
by the manufacturing facility to the maximum extent pos-
sible in lieu of requiring new qualification inspections. Sol-
der product samples, which have been produced using the
materials equipment, processes, and procedures used in
production, shall be subjected 1o the qualification inspec-
tions specified. The standard qualification inspections for
solder products covered by this standard are listed in Table
4-1. Unless otherwise specified, the qualification inspec-

tions shall be conducted using the procedures specified
herein.

4.4.3 Quality Conformance Inspections The material
manufacturer shall perform those inspections necessary to
insure that the process is in control and to insure that the
product 1s within specification limit.

4.5 Test Equipment and Inspection Facilities Measur-
ing equipment and inspection facilities, of sufficient accu-
racy, quality. and quantity to permit performance of the
required inspection(s), shall be established and maintained
or designated by the supplier. Establishment and mainte-
nance of a calibration system to control the accuracy of the
measuring and test equipment shall be in accordance with
ISO 10012 Part 1.

4.6 Inspection Conditions Unless otherwise specified
herein. all inspections shall be performed in accordance
with the test conditions specified in Section 3 and in test
methods listed herein.

4.7 Inspection Routine Groups of inspections and tests
listed in Table 4-1 shall be performed to verify the ability
of a solder product to meet the qualification and/or quality

Table 4-1 Requirements and Inspection Routine

Reqguirement Qualification Quality Conformance
Paragraph Inspections Inspection Method Inspection Inspection
34 Material All Solder Products All Solder Producis
3.2 Alloy Composition Standard Analytical Procedures All Solder Products All Solder Products
33 Alloy Impurities Standard Analytical Procedures All Solder Products All Solder Products
341 Cross-sectional Standard Measurement Procedures Bar Solder Bar Solder
Area, Length, Mass
342 Diameter, Mass Standard Measurement Procedures Wire Solder Wire Solder
343 Thickness, Width, Mass Standard Measurement Procedures Ribbon Solder Ribbon Solder
3441 Powder Size IPC-TM-650 Solder Powder Solder Powder
22143
3.4.441 Powder Particle IPC-TM-650 Solder Powder Solder Powder
Size Distribution 22,14
2.2.141
2.2142
3442 Powder Shape Visual Light Beam Scatter Solder Powder Solder Powder
Microscopic Imaging
351 Solder Cere Visual Fiux Cored Solder Flux Cored Solder
3.5.1.1 Spitting IPC-TM-850 Flux Cored Solder
2.4.48
35.2 Flux Coating Visual Flux Coated Solder Flux Coated Solder
36.1. Fiux Percentage IPC-TM-850 Fluxed Solder Fluxed Solder
2.3.341
3.6.2 Flux Classification IPC/EIA J-STD-004 Fluxed Solder Fluxed Soclder
3.6.3 Solder Pool IPC-TM-850 Fluxed Solder
2.4.49
364 Flux Residue Dryness IPC-TM-650 Fluxed Solder
2.4.47
3.7 Packaging and Labeling Visual All Solder Products
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conformance requirements of this standard. Inspections or
tests shall be performed in accordance with pertinent meth-
ods specified for the form of solder product.

4.8 Inspection Sampling Statistical sampling and
inspection shall be in accordance with an appraved quality
assurance program (see 4.3).

4.9 Preparation of Solder Alloy for Test

4.9.1 Flux Cored Solder Cut five pieces of flux cored
wire or ribbon solder (each approximately 5 cm long) at
approximately 60 cm intervals from each spool. in accor-
dance with the following methods. Using magnification as
needed, visually examine both ends of each 5-cm piece for
dimensional uniformity and for core continuity, homogene-
ity, and condition.

4.9.2 Wire Solder Up to Approximately 6 mm Diameter
Hold the wire solder under tension with the point desired
for the separation over a flame. The solder will “snap’ apart
at the point of contact with the flame providing -clean
breaks which will expaose the flux core shapes as well as
the flux continuity,

NOTE: This method of solder separation should be tried
on small diameter wire solders to see if it will work satis-
factorily before using the method in 4.9.3,

4.9.2 Ribbon Solder and Other Wire Solder Using an
appropriate method. such as a razor blade or cross-
sectioning procedure, cut the solder making special efforts
1o minimize the distortion in the solder by the cutting force.

4.10 Failure If an inspection lot is rejected, the supplier
may rework it to correct the defects, or screen out the
defective units and resubmit for re-inspection. Resubmitted
lots shall be inspected using tightened inspection. Such lots
shall be separate from new lots, and shall be clearly iden-
tified as re-inspected lots.

4.11 Inspection Reporting Appendix B illustrates an
example of report formats that are suitable for, and recom-
mended for. recording the results of alloy and of solid form
solder inspections. Where applicable, definitive results
should be entered on the report forms. Where definitive
results are not required or appropriate, successful comple-
tion of inspections should be indicated by check marks on
the report forms.

5 PREPARATION FOR DELIVERY

5.1 Preservation, Packing, and Packaging Unless oth-
erwise specified in the contract or purchase order, the pres-
ervation, packing, packaging, and exterior marking of sol-
dering products shall be equivalent to, or better than, the
supplier’s standard commercial practice.

6 NOTES

Intended Use This section contains information of a gen-
eral or explanatory nature that may be helpful, but is not
mandatory.

6.1 Selection On the selection of various alloys and
fluxes for use in electronic soldering, users should consult
with applications specialists at various solder manufactur-
ing companies for detailed alloy and flux selection and
application information.

6.1.1 AHoys A broad range of alloys are available to
accommodate variations in electronic soldering, in both
lead-containing and lead-free compositions. Tin-lead solder
alloys, particularly eutectic and near-eutectic alloys, have
been used 1o make solder connections in hardware assem-
blies and for many general purpose applications, such as
lead tinning and multiple-pass hardware assembly.

6.1.1.1 Antimony-Containing Alloys A slight amount of
antimony (approximately 0.2 to (.5%) was previously
added to tin-based electronic solder alloys to prevent a
condition called tin pest, where ultra-pure tin undergoes an
allotropic transformation at very low temperatures from its
metallic crystailine form to a non-metallic powdery form.
Recent test results indicate that tin pest is not a problem
when the tin is added with a small dosage of other metal-
lic element (s), and therefore the addition of antimeny in
tin-lead solder alloys becomes an unnecessary added cost.
Thus the minimum requirement for antimony in tin-based
alloys has been deleted. Although antimony is not a prob-
lem in most solder alloys, the rapid formation of antimony-
silver intermetallics requires a reduced level of antimony in
alloys containing silver 1o prevent from negating the ben-
eficial effects of silver.

6.1.1.2 Bismuth-Containing and Bismuth-Based
Alloys Bismuth is used in bismuth-based alloys to achieve
ultra-low soldering temperatures. Bismuth is also used in
bismuth-containing alloys in a small dosage to enhance
mechanical properties of both tin-lead and lead-free com-
positions.

6.1.1.3 Cadmium-Containing Alloys Cadmium alloys
are useful for electromagnetic shielding. Because of
possible carcinogenic effects of cadmium, appropriate mea-
sures for personal safety should be used when soldering
with alloys containing cadmium.

6.1.1.4 Copper-Containing Alloys Copper is added to
tin-lead alloys to reduce tip degradation on soldering irons
used in hand soldering operations. Copper is also designed
into lead-free alloys, such as the designed compositions of
SnCu, SnAgCu, SnAgBiCu. SnAgCuln. SnAgCuSh, and
other alloys.




IPC J-STD-0C6B

January 2006

6.1.1.5 Gold Alloys Ultra-high purity gold alloys are
used in barrier-free, die-atlachment applications. Standard
gold alloys are advantageous in high-reliability hybrid
assembly and are used in assemblies. which operate at
microwave {requencies.

6.1.1.6 Indium-Containing and Indium-Based Alloys
Indium is used in lead-containing and lead-free alloys.
Indium-based soldering alloys provide some advantages
when soldering to gold coatings specially at the soldering
temperature below 120°C 1248°F] and perform better than
standard tin-lead solders in soldering assemblies, which
will operate at microwave frequencies. When a high tem-
perature, humidity, and/or salt spray operating environment
is expected, then hermetic seal or conformal coating may
be recommended for the assembly using indium-based
alloys, particularly indium-lead compositions. Indium-
based alloys or alloys that contain a high percentage
indium may result in excessive intermetallic on copper sur-
faces. Indium is also used in lead-free indium-containing
alloys (indium in a small percentage} to enhance mechani-
cal properties, such as the designed compositions of SnAg-
Biln, SnAgCuln, SnAgRiCuln, and other alloys.

6.1.1.7 Lead-Free Alloys Several alloys have been iden-
tified as replacements for tin-lead solders. These alloys are
typically tin-silver, tin-copper, tin-silver-copper (SAC) and
tin-silver-copper-antimony. These solders are generally
Sn-based with a liquidus temperature higher than the eutec-
tic Sn-Pb alloy and in the range of 217°C.

6.1.1.8 Silver-Containing Alloys Silver is used in lead-
containing alloys and lead-free alloys. Silver is also alloyed
with tin and lead to change the temperature characteristics
and 10 make higher strength solder. Silver-tin, silver-lead,
and tin-lead-silver alloys are frequently used to solder
parts, which have a silver plating to prevent the leaching of
the silver during the soldering process. Silver is also
designed into lead-free alloys, such as the designed compo-
sitions of SnAgCu, SnAgBiCu. SnAgCuln, SnAgCusSh,
SnAgBiCuln, and other atloys.

6.1.1.9 Tin-Silver-Copper Alloys with or without Anti-
mony Although they have melting ranges higher than
more common eutectic tin-lead alloys, these alloys are con-
sidered as “lead free” replacement alloys. They also have
other properties similar to tin-silver alloys. Tin-silver-
copper alloys without antimony are commonly referred to
as SAC alloys.

6.2 Standard Solder Product Packages Buyers should
contact potential sources and determine the standard pack-
aging sizes, materials, etc., that are available and should
specify standard items to the maximum extent feasible.

Where nonstandard items are necessary, buyers should con-
sult with potential sources (o determine the most economi-
cal configurations which will satisfy the needs of the buyer.

6.2.1 Wire and Ribbon Solders Wire solders are gener-
ally available in wire sizes (outside diameters) of (.25 mm
[0.00984 in] to 4.75 mm |0.187 in]. Ribbon solders are
generally available in thicknesses from 76 pm [0.00299 in]
{0 2.5 mm [0.0984 in] and in widths up to 50 mm [1.97 in].
Wire and ribbon solders are generally furnished on spools
or cards in 0.25, (.5, 1. 2, 5, and 10 kilogram unil masses.
Larger “bulk packaging™ is available from most manufac-
turers.

6.2.2 Bar Solders Bar solders are generally long and
slender and are usually used to replenish solder baths. The
nominal unit masses for Sn63Pb37 and similar solder
alloys are 1, 2, 5, and 0 kilograms. Significant differences
in the unit mass of bar solders can be expected due to den-
sity differences in various solder alloys (high lead. low
lead, etc.) and differences in forming processes (vertical
melding, flat molding. extruding, etc.). However, the actual
mass of a bar of a particular alloy and unit mass should not
vary more than 10% from the mass of another bar of the
same alloy and the same unit mass.

6.2.3 Solder Powder Solder powders are generally made
to order and can be packaged in a variety of packages and
unit masses. Solder powder shall be smooth and bright and
free of adhering small particles to the maximum extent
possible (Note: Solder powders made with certain alloys
are not ‘bright’ by nature, but they should not appear
unusually dark.}

6.2.4 Solder Spheres Solder spheres are generally made
to order and can be packaged in a variety of packages and
unit masses.

6.3 Standard Description of Solid Solder Products The
description of a solid sclder product should identify all
appropriate characteristics, such as: alloy composition and
impurity level, solder form, flux classification, flux percent-
age, product dimensions and product unit size. Complete
description of special solid solder products usually requires
a tabular or narrative format, because the number of pos-
sible variations in characteristics cannot be easily coded
into a concise description format.

6.4 Qualitative Test for the Presence of Lead A prod-
uct, Lead-Check™ has been identified as a spot test to
determine the presence of lead in a soldered connection.
This test can differentiate tin-lead eutectic or tin-lead-silver
alloys from a lead-free alloy. It is not intended as a quan-
titative test.
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NOTES:

1.

2,

(4]

The letters “REM” appearing with a number for an element of an alloy {e.g.. REM-10.0}) denotes that the element makes up the remainder of that alloy with
Its actual percentage calcutated as a difference from 100%, the number indicates the approximate percentage of that element in the alloy.

The Sohdus (SOL} and Liguidus (LIQ) temperature values are provided for information only and are not intended te be a requirement in the formulation of the
alloys. In the “LIQ” columns, an "e” indicates sutectic alloys and an “mp" indicates the tabulated seolidus temperature represents the melting point for the
elements. Althpugh efforts have been made to decument the correct solidus and liquidus temperatures for each alloy, users of this standard are adwised to
verify thase temperature values before use.

. The presence of a former alloy name indicates that the current alloy is substantially the same as the indicated QQ-S-571E alley. Faderal Standard QQ-S-571

is a cancelled specification used by the industry prior to the release of J-STD-006.

. 8n99.9 is included in this standard for use in replenishing tin in wave soldering baths and 15 NOT suitable for use as a stand-alone solder because of

potentiat performance and reliability problems.

. Sn95Sb5 has a nominal antimony (Sh) mass percentage of 5.0% and an allowable antimony percentage range of 4.0% 1o 6.0%.
. This table is not meant to be all-inclusive. [t is recegnized that there may be other alloys avalable
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Table A-4 Cross-Reference from Solidus and Liquidus Temperatures to Alloy Names by Temperature'

Solidus °C Liquidus °C Solidus °F Liquidus °F Alloy Name
96 e 204.8 -] Sn16Pb32Bi52
100 e 212.0 e Sn34PbL20Bi46
118 e 244.4 e In525n48
120 167 248.0 332.6 Sn46Pb46Bi8
134 181 2732 357.8 In265n37.5Pb36.5
136 152 276.8 305.6 In20Sn54Pb26
138 e 280.4 e Sn42Bi58
140 160 284.0 320.0 Sn30Cd70
144 163 291.2 3254 Sn43Pb43Bi14
145 e 293.0 e Sn50Pb32Cd18
148 150 300.2 302.0 In80OPb15Ag5
153 163 307.4 325.4 imM28Sn70Pb18
156 mp 312.8 mp In99.9
160 174 320.0 3452 In70Pb30
174 185 345.2 365.0 IN60Pbh40
178 270 352.4 518.0 Sn18Pb80.1Ag1.9
179 e 3542 =] Sn62Pb36Ag025b0.4
179 e 354.2 e Sn62P036Ag2
180 185 356.0 365.0 Sn60Ph37.5Bi2.5
180 209 356.0 408.2 In50PbS50
183 191 361.4 375.8 SnB0OPb38Cu2
183 191 361.4 375.8 Sné0Pb40
183 191 361.4 375.8 Sn60Pb40Sb0.4
183 193 361.4 3764 Sn70Pb30
183 193 361.4 37%.4 Sn70Pb30Sh0.4
183 213 361.4 415.4 Sn90PB10
183 215 361.4 419.0 Sn50Pb48,5Cu1.5
183 216 361.4 420.8 Sn50Pb50
183 216 361.4 420.8 Sn50Pb50Sh0.4
183 226 361.4 438.8 Snd45Pb55
183 238 361.4 460.4 Sn40Pb60
183 238 361.4 460.4 Sn40PbE0Sh0.4
183 248 361.4 474.8 Sn35Pb65
183 246 3614 474.8 Sn35PbE5Sb0.4
183 254 361.4 489.2 Sn30Pb70
183 254 361.4 489.2 Sn30Pb705b0.4
183 277 3614 530.6 Sn20Pb80
183 277 361.4 530.6 5n20Pb80Sk0.4
183 e 361.4 e Sn63Pb375b0.4
183 e 361.4 e SnB3Pb37
184 270 363.2 518.0 Sn20Pb79Sb1
185 231 365.0 4478 Sn4QPb57.85b2.2
185 243 365.0 469.4 8n35Pb63.25b1.8
185 250 365.0 482.0 Sn30Pb68.45b1.6
185 263 365.0 505.4 Sn25Pp745b1
195 225 383.0 437.0 Ind0Pb60
214 218 417.2 424.4 Sn96Ag2.5Cu0.5Bi1
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Salidus °C Liquidus °C Solidus °F Liquidus °F Alloy Name
216 218 420.8 426.2 Sn95Ag4Cd1
217 219 422.6 426.2 Sn95.5Ag4.0Cu0.5
217 221 4226 430 Sn95.5Ag3.8Cu0.7
217 e 422.6 e Sn96.4Ag3.2Cu0.4
217 e 4226 e Sng96.5Ag3.0CuC.5
217 225 422.6 437.0 5n96.2Ag2.5Cu0.85b0.5
221 245 429.8 473.0 Sn95Ag5
221 e 429.8 e 5n96.5Ag3.5
221 e 423.8 [ Sn96.3A¢3.7
227 300 440.6 572.0 Sn97Cu3
227 & 440.6 e Sn99.3Cu0.7
232 mp 449.6 mp S5n99.9
235 240 455.0 464.0 Sn955bs
238 253 480.4 487 .4 IN30Pb70
280 e 536.0 e Au80Sn20
287 296 548.6 564.8 Sn5Pb92.5Ag2.5
296 301 564.8 573.8 Sn5PLE3.5A01.5
299 307 . 570.2 584.6 Sn2Pb96Sb2
300 310 572.0 590.0 In5Pb92.5Ag2.5
304 380 579.2 716.0 Ag5.5Ph94.5
304 e 579.2 e Ag2.5Pb97.5
305 306 581.0 582.8 Sn3Pbh95Ag2
308 312 586.4 593.6 Sn5Pba5
309 e 588.2 e Sn1Pb97.5Ag1.5
314 320 597.2 608.0 Sn3PLa97
320 325 608.0 617.0 Sn2Pbgs
356 e 672.8 e AuB8Gel12
363 e 685.4 e Au96.85i3.2
451 485 843.8 905.0 AuB2in18

Note 1. The soiidus and ligusdus temperature values are provided for informaticn only and are not intended 1o be a requirement in the formulation of the atloys.
in the liguidus columns, an “e” indicates eutectic alloys and an "mp” indicates the tabulated solidus temperature represents the meting point for the elements
(In99.9 and Sn99.9). Although efforts have been made to document the correct solidus and liquidus temperatuses for each alloy, users of this standard are
advised 10 venfy these temperature values before use. Values quoted for solidus temperatures are obtamed under equilibrium coobng conditions. Under
non-equiliprium (real) conditions non-eutectic alloys may show solidus temperatures lower than those quoted here.
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Table A-5 Cross-Reference from SO 9453 Alloy Numbers and Designations to J-STD-006 Alloy Names'

Lead Containing Alloys Lead-Free Alloys
J-8TD-006 Alioy J-STD-006 Alloy
I1SO No. ISO Alloy Designation Designation 1SO No. ISC AHoy Designation Designation
101 S-5n83PL37 SnB3Pb37 201 S5-5n958b5 Sn955bs
102 5-Sn63Pb37E Sn63Pb37 301 5-Bi5BSn42 Sn42Bi58
103 5-8n60Pb40 SnB0Pb40 401 $-8n99Cu1 Sn99.3Cu0.7
(8n99,3Cud.7)
104 S-8n60Ph40E SnGOPb40 402 5-5n97Cu3 Sng7Cu3
111 5-Pb503n50 Sn50Pb50 501 S-5ng8Cu1Ag1 Sn1Pb97.5Ag1.5
(Sn99Cu0,7Ag0,3)
112 S-Pb50Sn50E Sn50Pb50 502 S-Sn95Cu4Agt NA
113 S-Pb555n45 Snd5Pb55 503 S-8n92CubAg2 NA
114 S-Pb60SN40 Sn40Pb&0 801 S-8n48In52 Sn48In52
115 S-Pb655n35 Sn35Pb65 611 S-Sn87In8Ag4Bi1 8n88.5Ag3.0Bi0.5In8.0
(Sn8BInBAg3,5Bi0,5)
116 S-Pb705n30 Sn30Pb70 812 S-8ng1ind4Ag4Bit Sn92Ag3.08Bi1.0In4.0
{Sn92in4Ag3,5Bi0,5)
17 S-PbB80Sn20 Sn20Pb80 701 5-5n96Ag4 Sn96.3Ag3.7
(5n96,3Ag3,7)
121 5-PbB85Sn15 NA 702 S-Sn97Ag3 5n96.5Ag3.5
122 S-Pb90Sn10 Sn10Pb90 703 S-5n96Ag4 Sn96.5A93.5
(Sn96,5Ag3,5) ’
123 S-Pb955n5 Sn5Pbh95 711 S-5n96Ag3Cut 8n96.5Ag3.0Cu0.5
{8n96,5Ag3Cu0.5)
124 5-Pb985Sn2 Sn2Pb98 712 S-5n95Ag4Cul Sng85.5Ag3.8Cu0.7
(Sn95,8Ag3,5Cu0,7)
131 $-8n63Pb37Sh SnB3Pb375k0.4 713 5-5n85Ag4Cu1 5n85.5Ag3.8Cu0.7
(5n95,5A93,8Cu0,7)
132 S5-8n60PL40Eb Sn&0Pb40Sb0.4 714 5-8n95Ag4Cu1 8n95.5Ag4.0Cu0.5
{5n95,5Ag4Cul,5)
133 S-Pb505n505b Sn50Pb505b0.4 801 S-Sn912Zng NA
134 S-Pb58Sn40Sb2 Sn40Pb57.85b2.2 811 S5-SnB9Zn8Bi3 NA
135 $-Pbh69Sn308b1 Sn30Pb68.45b1.8
136 S-Pb745n253b1 Sn25Pb748b1
137 SPb785n20Sb2 Sn20Pb795b1
141 S-5n60Pb38BI2 Sn60Pb37.5Bi2.5
142 S-Pb49Sn48Bi3 NA
151 5-8n50Pb32Cd18 Sn50Pb32Cd18
161 SSn60Pb39Cul NA
162 S8n50Pb49CU1 Sn50Pb48.5Cul.5
171 S8n62Ph36Ag2 Sn62Pb36Ag2
181 S-Pb98Ag2 Ag2.5Pb37.5
182 S-Pb95Ag5 Ag5.5Pb84.5
191 S-Pb93Sn5Ag2 Sn5PH93.5A91.5

Note 1. This cross-reference is presented to incicate the closet correlation between the IS0 9453 list of alloys and the possible alloy selection from J-8TD-006.
The primary difference is in the aflowable impurity level of antimony in the alloys. These differenices are noted. N/A indicates that there is no direct correlation
available in J-STD-006.
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Appendix B-1 Test Report for Solder Alloy Composition and Impurity Level

Appendix B Examples of Inspection Report Format

Manufacturer’s Identification: Manufacturer's Batch Number:
Date of Manufacture: Expiration Date:
Alloy Name: Overall Results:
Alloy Composition Alloy Impurity Level
[ |Pass [ ]Pass
[ ]Fail [ ]Fail
Required Percentages
As a Component As an Impurity Percentage in
Element Element Element Sample Results Remarks
[ ]Pass
Ag 0.010 Max [ ] Fail
[ ]Pass
Al 0.005 Max [ ]Fai
[ ]Pass
As 0.03 Max [ ]Fai
[ ]Pass
Au 0.05 Max { ]Fail
. [ ]Pass
Bi 0.10 Max [ ]Fai
[ ]Pass
Cd 0.002 Max [ ] Fail
[ ]Pass
Cu 0.08 Max [ ] Fail
[ ]Pass
Fe 0.02 Max [ ]Fail
[ ]Pass
In .10 Max [ ]Fail
. [ ]Pass
Ni 0.01 Max [ 1Fai
1 [ ]Pass
Pb .10 Max [ ] Fai
2 [ ]Pass
Sb 0.05 Max [ ]Fai
[ ]Pass
Sn 0.25 Max (] Fai
[ ]Pass
Zn 0.003 Max [ ]Fai
3 [ ]Pass
Be + Hg + Mg + Zn 0.005 Max [ ] Fail
. 3 [ ]Pass
As +Bi+ P+ Sb 0.005 Max [ ] Fail
. L3 [ ]Pass
Total of all impurities 0.05 Max [ ] Fai
. _ [ ]Pass
Other Element: [ ]Fail
inspected by: Witnessed by:
Date: Date:
Notes:

1. When Lead (Pb) is an impurity in the alloy being tested, select the appropriate Pb percentage requirement according to the alloy variation designator.
2. When Antimony (Sh} is an impurity in the alloy being tested, select the appropriate Sb percentaga requirement according to the alloy varlation designator.

3. For use with Variation D Alloys only (see 3.3.1).
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Appendix B-2

Inspection Report for Fluxed Wire/Ribbon Solder?

Manufacturer’s Identification:

Manufacturer’s Batch Number:

Date of Manufacture:

Original Expiration Date:

Alloy Name: Solder Form: Dimensions:
[ ] Wire Solder Diameter:
! ] Ribbon Solder Width: Thickness:
[ ] Special Form
Inspection Purpose: Overall Results:
[ ] Qualification [ ]Pass
[ ] Quality Conformance [ ]Fail
[ ] Shelf Life Extension
[ ] Performance Revised Expiration Date:
Individual Inspection and Test Results
J-STD-006
Inspection Requirement User’s Actual Remarks/Descriptive
Inspections Method Paragraph Requirement Results Results
. _ [ ]Pass
Material a1 { ] Fai
Standard [ ] Pass
Alloy Composition Analytical 32 [ ] Fail
Procedures
Standard
Alloy Impurities Analytical 33 E % E:ﬁ's
Procedures
Standard 341
Dimensions Measurement 342 E } E:ﬁs
Procedures 3.4.3
) [ ]Pass
Solder Core Visual 3.5.1 [ ] Fail
. IPC-TM-650 [ ]Pass
Spitting 0448 351.1 [ ] Fail
. ) [ ]Pass
Flux Coatmg. Visual 352 [ ]Fail
{PC-TM-650 [ ]Pass
Flux Percentage 3341 3.6.1 [ ]Fail
Flux Classification J-STD-004 3.6.2 E } pass
IPC-TM-650 [ ]Pass
Soider Pool 5 449 3.6.3 [ ]Fai
. {PC-TM-650 [ ]Pass
Flux Residue Dryness 0447 3.6.4 [ ] Fail
Packaging and Labeling Visual 3.7 % % Egﬁ's

Inspected by:

Date:

Witnessed by:

Date:

Note 1. An example of inspection report format for solder paste could be found in IPC/EIA J-STD-005 and for soidering fiux in IPC J-STD-004.
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Appendix B-3 Inspection Report for Non-Fluxed Solder’

Manufacturer’s Identification: Manufacturer’s Batch Number:
Date of Manufacture: Original Expiration Date:
Alloy Name: Solder Form: Dimensions:
Length:
[ ]Bar Sotder Cross-sectional Area:
[ ] Wire Scider Diamater:
’ Width:
[ ] Ribbon Solder Thickness:
[ ]Special Form
Inspection Purpose: Qverall Results:
[} Qualification [ 1Pass
[ ] Quality Conformance [ ]Fail
[ ] Shelf Life Extension
[ ] Performance Revised Expiration Date:
Individual Inspection and Test Results
J-STD-006
Inspection Requirement User’s Actual Remarks/
Inspections Method Paragraph Requirement Results Descriptive Results
) o [ ]Pass
Materiai 3.1 [ ] Fail
Standard
Alloy Compaosition Analytical 3.2 E } Ilz:i?s
Procedures
Standard
Alloy Impurities Analytical 33 { ]} E:i‘?s
Procedures
Standard 3.4t
Dimansions Measurement 342 E } E:ﬁs
Procedures 343
Packaging and Labeling Visual 3.7 E { Egﬁ’s
Inspected by: Witnessed by:
Date: Date:

Note 1. An example of inspection report format for non-fluxed solder powder s provided in Appendix B-4.




IPC J-STD-008B

January 2006

Appendix B-4

Inspection Report for Solder Powder

1

Manufacturer’s Identification:

Manufacturer’s Batch Number:

Date of Manufacture:

Expiration Date:

Alloy Name:

Powder Size Number:

Inspection Purpose:

[ ] Qualification

{ ] Quality Conformance
[ ] Sheltf Life Extension
[ ] Performance

Overall Results:
[ ]Pass
[ ] Fail

Revised Expiration Date:

Individual Inspection and Test Results

J-STD-006
Inspection Requirement User’s Actual Remarks/Descriptive
Inspections Method Paragraph Requirement Results Resuits
Material — 31 % % E:ﬁs
Standard
Alloy Composition Analytical 3.2 E } 'Fz’gﬁ,s
Procedures
Standard
Alloy Impurities Analytical 3.3 { } Fass
Procedures
. IPC-TM-650 [ ]Pass
Powder Size 50143 3.4.4.1 [ ] Fai
Powder Particle Size IPC-TM-650 [ | Pass
Distribution 2.2.14, 2.2.14.1 3.4.4.1 [ ]Eai
or2.214.2
Visual Light
Beam Scatter [ ]1Pass
Powder Shape Microscopic 3442 [ ] Fail
Imaging
Packaging and Labeling Visual 37 E } :::;‘T‘S
Inspected by: Witnessed by:
Date: Date:

Note 1. An example of inspection report format for solder paste eould be found in IPC/EIA J-STD-005.
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ASSOCIATION CONNECTING
[ ELECTRONICS INDUSTRIES

Standard Improvement Form

The purpose of this form is 1o provide the Individuals or companies are invited to

Technical Committee of {PC with input submit comments to [PC. All comments
from the industry regarding usage of will be collected and dispersed to the
the subject standard. appropriale commitlee(s).

IPC J-STD-006B

If you can provide input. please complete
this form and return to:

1IPC

3000 Lakeside Drive, Suite 3095
Bannockburn. IL 60015-1219
Fax 847 615.7105

E-mail: answers@ipc.org

1. I recommend changes to the follpwing:
— Requirement. paragraph number

__ Test Method number ________, paragraph number

The referenced paragraph number has proven to be:
___Unclear ___ Too Rigid ___in Error
. Other

2. Recommendations for correction:

3. Other suggestions for document improvement:

Submitted by:

Name Telephone
Company E-mail
Address

City/State/Zip Date
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