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1. HEAEHME:

LRBORERASEED A ERNYHEEE Y min]
BRANEAD TN E A Ymax], RE]

LEMHPRAZENAT, .

BOFER AR IR ARSI ENF MR R EEE,
FRAMENNAN (9) 1HE, RAEATRRAKXITHSHHE
MRS E AP Y B AL 2R

AmEM:
Ymin = [Ymin] m
Ymax=[Yminl +Td2/2 (1a)
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IR EEH:
Yomin=[Ymaxl =Td2/4 (2)
Yomax = [Ymax] +Td2/4 (20)

REMMYNETTEENE/NEds. HHEITERER
MR (120) . WRMIFREIRPRFETMEE,
WA (6) WREFMEE. Xf1EmEDR, K (2)
 (20) HEENRERE, HTAUREFEREZN, L7
X EEEBHTIEIE, L TR,

2. PEAEHNE:
LHBLHIR AR R R [Dominl, BANTIEFRRH
[D2maxle
AR EM:
d2min=[D2min] 3)
domax=[Domin] +Td2 (3a)
LESREEM:
MR I AR domaoxiit A RS/ N ZE —
TREHHENIRL (LA , I
domax=[Domin] +JRL 4)
domin=d2max—Td2 (40)
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3. LMHAEMEMEE
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Bfhe Lhr EIXBES T WBSBEAZES. N FRRZBINRHM AR FELFE
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HnFMHAES

CD=([Damax] - d2max)/2

KA domox—EMBITRAHE

DE=CDtg(a/2)

EF=DEtgy=0.5([Damax] - domaxlta(a/2) tgy )

o /20 F B, VAN E SRR KA.

DER L EM PR ENIBLEB/NLR R RER R L FRANERKE, EFZRTFAN
BB AT S B A E RN E.

RAa/2=y=30°, AR (5) &

EF=([Domax] = domax)/6 = (TD2-JRL)/6= (1-K) TD,/6 (50)

AP IR ARHE#H ATD A EK=JRL/ TD,

2EF= (1-K) TD,/3
RN EERRATHRERNBLUHEAZES5 NP EHABZZN=902—-
RIFIHIRLEIEM PN EERRA TR E2EFNX R,

IR ATD R EK 0 174 |1/2 3/4 085 |1
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2EFRR/NBEKTI 3. ZNSRK=1, MI2EF=0, RxEE1E
MAHERTRELSE. A, domax=[Domaxl, RBRLHE
RATRE= S NE LE MY AT BE - REANMAT W AR ERRYIE
IR RIRK=1/4% 1R, WRSEF=TD,/8, 2EF=TD,/4.,
MNEK=1/2, EF=TD,/12, 2EF=TD,/6.

B (2) f1 (20) 55118

Ymin=Y0min+XZ (5b)

Ymax=Yomax+XZ (50)

Hp xz—fZEE.

M EAFIREREIEMNERY, RERXIKNN A

(120) 3+8ds.

MIE, MRFBEFTMEE, BXXEINAT (6) It
HB, XNZRIMMERMARERATH.

XfFK=1/4, xzBUESEE 7[0~TD,/8], HEUAEM N T
HRMNBRL SRR RERT 2 MIERME. PUHITLARE
LAtEHxz=0,

FRXz=0, WYmin=Yomin. Ymax=Yomax. XA EA
B LRRRRS AR LA MHIER.

1) AR T sk WIR L SERR R 2 R I EH & KR
PR, BURE2EFEE AN A MmIRF AK M, BVFBRSHE
NZEEYE T 2EFE, 51a1K=1/4, x2=0, Dp=[Domaxl, HE
VATRIESR T 1/48 2. —RIBN T AT TR RIRLSEpR R
RYZNFERRRR, FABRUPEAZNEREREE
ZINFI/ARZE.

2) IR T H R ABELE R E RS /NFLIER
7, BB E L ERERNEMRA N EE R XFIER
BAATLEN, ERFTREME R . FTAKE—RTAER K.

e FERIEMAZNIRLRE 02 TSI
ME D EERIRF ARSI RE L, BRKERFGEKX;
MHDERRANERBVRE R, BRKERTEE N K
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4. it ExH:

BBLRLMEX1-6H: D5=5.488~5.638, Dy=5.764
~5.914, TD»=0.150,

KA (9) B lyminl = 0.052338;

[Ymax] = 0.127338,

EMMERAZE: Tdy= 0.011,

‘P AX () &) B

Ymin= 0.052338;

Ymax= 0.052338 +0.011/2= 0.057838.

=t (3) 1 (3a) 8 dy=5.764~5.775,

B a8z (120) 18 ds=5.488~5.499,

1ERL: B3 (2) 1 (20) BRBBIERNEIE

Yomin=0.127338-0.011/4=0.124588;

Yomax=0.127338+0.011/4= 0.130088.

M (4) f1 (40) 8dp=5.7905~5.8015 (LA
JRL=0.0375, K=1/4) .

BxE 1= (120) 8 ds=5.692~5.703,

1A%, K=1/4Rf, EF=TD,/8=0.01875, ix/
BER K.

R FK=3/49EF=TD,/24=0.00625&IF, ENEY
xz=0.00625, M= (5b) F1 (5¢) 8

Yrmin=0.124588+0.00625=0.130838;

Ymax=0.130088+0.00625=0.136338,

Bk (120) B ds=5.711~5.722,
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#;

.

'r|.

"

o e | il

MERAPAIL, REEEH: HRC34.8, FALA:
HRC28.1, #8Z£6.7HRC, iR AEME /AR JOER, Had
R AHRC30.1, 5kMEEZE4.8HRC, B THLEELO
MEREEEEZE <SHRCHFARZER, MiEE D HHIZ R
A, MERERFOMEEHL—E TR, MAREBNERTF
B K. RAEREEDFRNRARIRE, BRIEM™
mAE, XEFRECANTRITEENEGBRE Y
REEMIR.

3. #AFIF 54T

B —#HE M3 A UK B2 A A AU 14 BE U 3K & T
RERZEFERK, WEFE—MAMIRE TR 2BatE, M
IRFEZRFERRHRM, RPO.2ZTHERAEE. (MTR)

RS  HHRBRE ERREE WEHEKE mElER
Rm Rp0.2 A VA

=& 1080 950 13.5% 56%

_= 1030 880 13.5% 57.5%

FORZSR >1040 =940  >9% >48%
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ATH—DOFFEREENEE, FD LM TEHA
ST, RS RARARREFR—NEARE.

B+ (a) : KAE—400XDARE K

: >
B+ (c) : KAHF—800X2 4058 A

B+t FaiARRE s MR SRR

MITEEIR R E, ME—M AR A ARLERA, B
EEERE, MiAH_NSARATHNARRAEEAX, SEM
BET R, A=Wt E%. M EFTIRIGIAARLETZR
HAaslEFmERErIaR ALBEIZEFa I ZHNE
BT, BIREFRNEFR, EISTERELZ, i
MIXALINIE, 7 B T2 E L.

A+t (d) : KAFEZ800X4 4018 K

m. KEEZE

BULRGNFERGERERTSEM, f20: BE+/\Hh
EEAYMAAREESE LREW T NNERL, AR
REROM AR EM P AR, EVEMRBERY,
HRIED, BFAABRIEREX, FROUEK, ARLER
BANS, ANNZR, NNEX, ERELE—LT R,
RENROY RIERELTATS TR (MR454) .
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B AR

B+ Au: o< AR

AT H—DPEBROANN, FE T \RIRSRLE
DT MERBEPRTS MET AR REE DA DKE:

1) FRIAREIX

B+ APLM&RH, XTEROEMXE, X
S5HeEXRBERENRE. XFIMENTERF2ESHER
AR, SITHIETRIBE AN LR QSR E, 2TRIE
&, BREAY R, FZRGIEZ IR RS

2) REFRK

Bt hhEeXE, £2KRN, ENHE, BEENT
HIERT, REUGHETY R, EEMH. M RXIEMAR
kE, HAZRFBRITO, WAL EENHRAZEEN.
BT RSB R R A BREY BRI IR, T
EHRRL, ARENZ T REZHR.

. BhiRiEHE

B ZFHTREME, FAVINF R RS HREG
EREBRNEOALE RABMRBNLERENK, mME
FEA ARSI E R K. EIRAIEE K72 H35CrMoRk
42CrMofy AT R, X L= S ERBE R IR T, FHI5 83
THNENEREE, BIVEEME, FR&A, RaE2ETRIE
HEE, W BARABMEK MBI, TN AT MIESH-
PR @I AR BB IFAERNRAEXR, MA
FEEZRRERTREH. ATREFSRE, BRIVANE
FEPA T LA RS
1. SRAFTTHRAY BB L BRI AR S

SN, REVMER, AIEITHENEREMR
ARt



1) ZRWIEMPIMNEZELZ, BPIMEIHRRZRAEME
U ERTTER KT ETER, —EREMNRAYEEE
FITURTIRS, BESRAY), U8, Ik, BIHEE, &t
FFNKERE, TERERAR, BRNEZRS, HFRKH
AER D MK R E 366, vt—D#EE, BFITINKE
v, BRRESNTHIRE.

2) R EAT AWM ST IR, ENEE
HMRLZ, BNKRH—LERANSERR, BERES
TRERMER, BESERTFERBEMRS, EUENMT
H, THRRIEMALETREF, ZESNTER, BUESME
DF, WHENSESRAY), EEsiFEREREIM AR,
H R B HEEHRE.

2. FIREM SRR

BATMHEES, —LDEN. 2FHME, T
VMM BEER, XEXS RV GRS, AR 2
AFEREZEX, BRI SREMATEBERKNG, 1
BRENEEIBRESN, RETHEI, RV HE S
B RD, B #E B RENEM Ak E=LIMRE
5, BE=NXRREMMANREAASAIAE, UK
KBHEHERTHRNTESE, REXHEA AR
MANEFZIRTT.

3. &YIMIERETEFMBRE NE.
4. EHHHIERLETZ, MBAEREE:

o\ BERR: DARMSE, RTREEEEESN, T
ITRRIEIE, MEKEERASHRN kL, TEFEEE
TR EBEN M mkd, RIEF~ RS TARIEEE.

o« FUMIERERNIR, BRBI BTN S, 7 GERIE
FE R AT S .

C\ IR, FREFEFNKAERNREZNF
B, BE MR G, BB AR kR, BRE
B R B R

d\ FERLESHEIRE

BREXRRBAFANSRAR<ISR (RE=T) ,
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BHRIRIAT~M, BXRRENSHAR—BERRBE, IR
#2GB/T13320-2007 1 & 820 LRI E AR I T 158 B 3R 42
B(REZ+—).

@Lﬂ-: Elé’ﬁﬁﬂ'lél&éﬁﬂéx soox

PARNBTZEESWI~RRE, TZ28TER
Z, FasHERSRREkR, ZFE+TAOER-Z+ZHE
MHARFETEN OB ALEZFEKENEHANZEZDIK
AR, BLABRPMEFLE O IURMAER, WKAEH
AMFERPELR NS, MEMBHX A FEIR
MRANBHFERMBERK, XFEERTHNRAEAR, NRAEE
APBRENMZEMRZRTIREAR. BN, £2HAAHAR
REERT, B—PWBRMEHREZIRERNER, ER
EEAT, Rt REE TR, ARERTR, Bt
M, BT ERB RN SAER.
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[ R AR A= i o B A G

MR —x, RE12.9%%, 14.94%
BieErED, —LEEEREN
12.945, 14.9 R M558 Z iR 12 1E

BRE#HO, TEEMEE.

ol B FrRAERLE Hrgs 1 . OAZ A HERHA,
A HRC 32~39 325 XEEREFHT R, SRR
GV i Yy i aE, TER s MR, FHilk& s

B g oy RE, IZWE M, FEtHiE
e ¥ P S LS o 0 e "
ooy SR = AL RE R 4F, A1)

500

=R E R E A FIER th LTI
AR B IRSAAGE, 1X 2R
R ERXRATE, BN
FENDTRT . XHERNNERE
REMFBITSEIMEE.
BN, FANMIGEX
F, EERERENEEERF
BERENBKEXR, BAGIRETZ

A =+ =: iR B

5. MRERERS

Khr ERLEF MIRIT R R R EARYSIHEN, B
REAFEANRZEKABIX, IPANAERKEN TER
HEEIN, FLERNLIELBEINITH 2L KFTE
BME. ENHERBNELRE—IMEZRR, HERHL
AENENMERNRE 2, AR ERBRIER
NITHRRAIEIR &R S8 E RE R K.

AY gi':l:iﬁ
B3R EZEFHNREN~EEEMIRE, MRS
AREZMBRBNEDRI, ERELINBEERSALRBEN
KRR, RO EER BT RN EF B RAE. £
SREZEN (E22RE) FENUIE RSN,
IR EH, MA RGN BRNTR, METTHRE.
MEZFHEZERSEILDIT, BAVANE T LIINEF IR
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EW. BRI— LR ER M FIE

I EEREAE RN HIE L,
FRE, MREE, MM ARMBINE NG T&
T, BEPEEREF M, AREREFTUANLT
#3E, WMNBARZIMBNNEHZ R, FORESRER
EHEFHRFTRE. o

=)
Hn

<

0

=

BEH:

1. GB/T5779.1-2000 <«ZEEHREERBE 812, BETFIER
T —RELR

2. GB/T5779.2-2000 «EE{FREHRIE 2>

3. GB/T5779.3-2000 <«%X[E HREERKE 842, SRETHIIR
T RFEREKD

4. GB/T1979-2001 <«Z5HRIE fELHLURMEITLED

5. GB/T3077-1999 <& &L5#IN>

6. GB/T 10561-2005 «4NIEE/ERFM D BN EFR

AR E B RMRRE
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.~ Dongtai City Huawei Standard Component Co., Ltd.

el o i s gt B G G ey
W0 A, LFSEETIS0900] FRERUE, 1501400 FRERERUE HEEERUVE. A5E90EL0R,
SEHENICT G, T REP S, o, T, - =—MENTERT. 9EE. BV, BBE. 85
EEMIIASTHE. @RANCE. ATRESFITRER, SENRFRESARNTHEERaTNEmE.

B §
Dongtai City Huawei Standard Component Co., Ltd., membef of Chinese Machmery General Part Association, special-
izes n producing fasteners of stamless steel and carbon sleel and precision ed parts of non-ferrous metal,
Founded in 1891 with the regisiered capital of RMB. 20 million-and folal assels of RMB B0 million, our company covers
an area of 80,000 square meters and has moraihan 300 employees. We are 150 9001 and IElf:l_ 14001 cerdified, and
have passed measurement assurance cerlificaly - Wilh sur technical force and advanced equipment, we offer hex
Scraws, hex sockel screws, machine screws, tapRing sEnews, lock screws, slampings, self-clinching parts, rivets, preci-
slon machining parts of stainless steal and carbg 'I;w i, Wa also produce special parts and process precision forged
parts of non-ferrous metal alloy. - 1

P00 b i) LK
ok 25l N RS 5 SR R B

Mkt (TR E TR R ik Zipcode: 224212 Fax: +86-515-85525866, +86-21-68753596
Add: Zhouhuwang Industrial Park Qindong Town Dongtal City JiangSu China E-rmail; huawas dthuawel, com
Tel: +86-515-8592 1688 /85525868, +86-21-68753496 Website: Wtip:/ fwharer.dihudweei com
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THXEEES4VERNRLFMAILT2001F, EEALEFEREEH~EaRAFXRPEEY.
8 TF2001FE#l31S09001: 20008 & WRIEERERE, E—RAFTAEHEOMMEL.

AREFELEARIVGERES~S, BEA4-rTRESSNEEEREHEE, oK
f45GB. 1SO. DIN. ANSI, BS., UNI%, B#EEEHHMSAEI010, 1035, 10455
FERHSS304, FRmFHS R4.8, 8.8, 109, 1298, A2-70%. Ltsh, BWEEFTLLE
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BT SHE (=)

LRk FEARRASE &R

FRI, HARIARIT, NFEEAT LR TAE264F, 8 RASEASFEIL 54
Bt GAEBNIMATI L AL F AP REXTEHE.

(ZLHD)
SNEs SREREATmAMENER ——ENSEEREDPSRIAE SRE

4.1, BIEPEHS bk
411, ERAmENRE SR
AL TRREHMGCB/T700  “Q235”
B LBk R EHIMCB/T699  “357
A& EWIMGB/T3077  “35CrMo, 42CrMo”
D. 485N GCB/T6478 “ML35, ML20MnVB”
E. T4 =2 8IENE S Q/BQB517  “SCM435, SWRCH35K” Carbon  “steel” for “cold heading”  “wires”
4.1.2, FFEFNAERE KR
x4.1-1 FFFRAIM LN LTS (FEGB/T 15712-1999)

. wEBS (REHE) /%
s

@ Si Mn S P \ HE
YF35V 0.32-0.39
YF40V 0.37-0.44 0.20-0.40 0.60-1.00
YF45V 0.42-0.49
0.035-0.075
YF35MnV 0.32-0.39 =
YFAOMnV 0.37-0.44 0.30-0.60 1.00-1.50 <0.035 0.06-0.13
YF45MnV 0.42-0.49
F45V 0.42-0.49 0.60-1.00
F35MnVN 0.32-0.39 0.20-0.40 <0.035 N=0.0090
1.00-1.50

F4A0MnV 0.37-0.40 =
E W YFASTEIARER, FRARERAIBER;
2. WHAZBRE D HAKT0.30%Cr. Ni. CURRE M TANAIZHRE D BARKTF0.20%Cu;

118 . «E@EfEy =7 200941 5 &+754



| Know-how

%412 ABAERENMSLRNO AL (BEGCE/T15712-1999) 4.2, SRR G B HUbRIERE

s MAEE ERBE AKER HEREER pE BEE kderhn S R S5 kR
o,/ MPa os/MPa &5/ % W/ % A/ J HBS<

=

E— WA= SRR PN A H

F45V 685 440 15 40 32 257 BER AR, T EMSE— PRGN
F35MnVN 785 490 15 40 39 269 FROREIEAS, A R10.948, Ekix
F40MnV 785 490 15 40 36 275

ENISO898-1, (B2 H AN ENES

F ARBEBATERKBEARARTEOMmMAIHRAIFARVIMEHNNER

25mmiAEEELR, & (950£20) C, fRIE30mMIn, IE XA IBERIF L RYF LR RIS Z5K, R £
AF8OMmE NS, Hiktr N2 MR R AE EERE RIS HE FrhRIEEFTAL IR A L ) — Ao
4.1.3. SN RXBABNBHRR, MRBHEE
GB-T 8731-2007 Z1IHIN “Y15” XH P AR B FRAE TR, E1X
2EHSE,
4.21. BRI EEHHERBS EN 14399_4-2005 N4+ FIRR 188
1. 1242
Material Steel
General requirements EN 14399-1
Thread Tolerance 69
International Standards  ISO 261, ISO 965-2
Mechanical Property class 10.9
properties European Standard ENISO 898-1
Impact strength Value Ky min=27Jat - 20°C
Test pieceP ISO 148
Test EN 10045-1
Tolerances Product grade C except:
dimensions c andr.
Tolerance for lengths =155 mm: + IT17/-1/2
International Standard ENISO 4759-1
Surface finish® normal as processedd
hot dip galvanized ENISO 10684
others to be agreede
Surface discontinuities Limits for surface discontinuities as specified in EN 26157-1.
Acceptability For acceptance procedure, see EN ISO 3269.

a The tolerance class specified applies before hot-dip galvanizing. Hot-dip galvanized bolts are infended
for assembly with oversize tapped nuts.

b The location of the charpy V-notch test pieces in the bolf shall be as specified in EN ISO 898-1.

c Aftentionis drawn to the need to consider the risk of hydrogen embrittlement in the case of bolts of

property class 10.9, when selecting an appropriate surface treatment process (e.g. cleaning and coating),

see the relevant coating standards.

d “Asprocessed” means the normal finish resulting from manufacture with a light coating of oil.

e Other coatings may be negofiated between the purchaser and the manufacturer provided they do
not impair the mechanical properties or the functional characteristics. Coatings of cadmium or cadmium
alloys are not permitted.

CEEF> FF) 2009517 E+7H)
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2, 128
Material Steel
General requirements EN 14399-1
Thread Tolerance 6H or 6AZ
International Standards  I1SO 261, ISO 965-2, ISO 965-5
Mechanical properties Property class 10
European Standard EN 20898-2
Tolerances Product grade B
International Standard  ENISO 4759-1
Surface finish normal as processedd
hot dip galvanized ENISO 10684
others to be agreedpP
Surface discontinuities Limits for surface disconfinuities as specified in EN 493.
Acceptability For acceptance procedure, see EN ISO 3269.

a “Asprocessed” means the normal finish resulting fromm manufacture with alight coating of oil.

b Other coatfings may be negotiated between the purchaser and the manufacturer provided they do
not impair the mechanical properties or the functional characteristics. Coatings of cadmium or cadmium
alloys are not permitted.

3. BE

BS EN 14399-5-2005 fita i A& 5& E 45 1R e E A M T2 E
e 2!
—RER EN14399-1

HUMIERE BEESER  300HV-370HV

4.2.2, GB-T 1231-2006 & A EE XA fLIRR. KAMRIRE, BEMAEH
1. 1242, 128, BRENME SR EHERIIE

251 MEREE LR 7p s IERS & RS
1244 10.95 20MnTiB MI20MnTiB  GB/T3077 GB/T6478 <M24
35VB <M30
8.8S 45,35 GB/T699 <M20
20MnTiB. 40Cr GB/T3077 GB/T6478 <M?24
MI20MnTiB
35CrMo GB/13077 <M30
35VB
124 10H 45,35 GB/T699
8H ML35 GB/T6478
HE 35HRC-45HRC 45,35 GB/T699

120 . «E@EfEy =7 200941 5 754
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£ 21z
AR 12 GB/T1228#1 &
HREEFR 10.95

8.8S

L3S
2 GB/T1229M &

1

OH

8H

B

%2 GB/T1230#1 &
35HRC-45HRC
35HRC-45HRC

4.2.3, GB-T 3633-1995 & BV Bl 5 38 IR0 i E IR R AR &4

2 7l EREE R BEME VRRERS HREER R BEWE
i24e 10.9 S 20MnTiB GB 3077 & EEHRC #FEHV30
LN 10H 45,35 GB 699 min  max min  Max
15MnVB GB 3077 124#10.9S 33 39 312 367
H#E HRC35~45 45, 35 GB 699 2 510H 98 28 222 274
R iesRE IR
PfEE op MPa JERRSRBE 002 BKE 65 % WEHEER v % HEE a J/ecm?
max min min min min min
1240 1040 940 10 42 59

4.2.4. JB-ZQ 4322-97 A TR 1Bk

7Rl 25CrMo
BIRNE 69
FmER B

4.2.5, JG-T 5057.40-1995 EH MW 5XEZ. SR EEEHRAREH
R WESRINE RS

28

2

TERE
12.9

10.9

9.81)
8.8

12

10

300

& WEMH
35CrMo
40Cr
42CrMo
20MnTiB
35VB
40Cr
45
45
33
40Cr, 408
35CrMo
40Cr
42CrMo
45, 35
15MnVB
40Cr
35
45
40Cr

HV 45, 35

MEAES  ERMAE
GB 3077 FrEME

GB 3077 <M24
GB 1231 <M30
GB 3077 FTE MLA%
GB 699 <M22
GB 699 <M22
GB 699 <Ml1é
GB 30772 FTEME
GB 3077

GB 699

GB 3077

GB 3077

GB 699

GB 699

GB 3077

GB 699 FTE G

1) 98K MUE AT RUERAATI6MmMAIE.
RS, MR A E AR E N A& GB3098. 1M B X ME.

2) #
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MEREEER
LB 1 8 = 3
8.8 9.8 109 129
?ﬁ?ﬁ%ﬁfﬁcbl\l/mmz NFR 800 900 1000 1200 RIFERBES
min 830 900 1040 1220 BE BRE BRE SREDE
#HERBEHV30 min 250 290 320 385 2 e Be
max 320 336 380 435 10H 1095 10H  38HRC~42HRC
ARERENRC Al = - . RERS. HRLRSNEENF AR
mox 34 37 39 44 e
BRI, AFR 640 720 900 1080 HIFLE.
N,/mm?2 min 660 720 940 1100 ®10 BREZRE. Hoa RN
R /1SP, N,/mm2 600 660 830 970 % 3 MEESE RREE
KRS min 12% 10% 9% 8% RIEIZE 10H 35HRC~40HRC
IR THAKU, J min 30 25 20 15 EiREES 10H 38HRC~42HRC
BEREER BRSNS EE 1/2H; 2/3H; 3/4H;
2RI ENR/NREG, mm 0.015 4.27. QC_T 517-1999 KX ESIRHEHAULE
A @2.8HERFBRLERAKRFISMmMAHLE. 1 T8 0 A 2

@A IR THAKUIR IS I A 12 GB 229 I ATRY IR HE Bl 1.
OH I NIRLLL PR o

I MRESFR
2ieEFET8.8 4, RGB/T3098.1-

1982 « ZE M REIRAS . BRETANMRAEY ML
4.2.6, MT-T 913-2002 § A EB B R E S8 E EE4-(E R -

Eo
i)
I\ MEREER. MBI RERRS
) RERE. SRERE. §RERE. SREEENMRES

ERETFHE T8 &K, %GCB/T3089.2-1982
CREFVURMERERE ME.
2. M

BESEEMRARS. 245, 40CT. 40MNB. 45Mn?2 4K
8 MEEER T AR
=8 SRS _ 1:GB 699-65 <UL A B A ST —
El HRESR  HEEME rERS
KERS  10H  40CININOA  GB/T3077-1999 R RGB/T3077-1982 <& SLEHMMEA R
: -
2 A 1095 AOCTNIMOA - o 30771999 0 AE
Sl 235, 45 403 GB 699-6531 .
2 10H  35CrMoA GB/T 3077-1999
o OoNRC 45 GB/T 699-1999 nmE
~42HRC EMTERE 2ZGB /T 3098.1-19824 :E.

IE2RHEE 2 GB/T 3098.2-1982#1 &

2) RERE. SRERE. 5RERE. SREREERRE
9. 4.2.8, SH 3404-1996% i 2 F'E B4
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4.2.9, GJB 3583-1999 i ZF AEE R HiEZ 1242 B E

30CrMnSiA

30CrMnSiNi2A

40CrNiMoA

I REFAR
D) BEAES TZ RN, NREXBEFMTEBMMRER L, FRAEBNTEITREORERT, R A

RIFARAMELRAREZ—.
2) BYRAEMARRERF RRREXF AT ERRITLGEILR R VB =0 B REL AR KR AR
AT R SKERSORE A EAR & NIRE R IMEL T, TAFAFRIAR, HEFEHEWTEITHRERER

Ao

dn

—

s

R EPRSHIFRAL ER I B

IEknE k: 880-9200°C=i4, 690-710°C= %

EINEk: 890-910°CE4, 690-710°CE %
EAPEA: 880-900°CE4, 780°CREKISZE
650°C, FRBTF/INF2h, 54

IEkNE k: 850-870°C%)4, 650-680°C= 4

QLI Op
BK CIPN MPa

BEC  RAF RET RAF
30CrMnSiA  880-9200 JH 500-560 JK=Z=S 1080
30CrMnSiNi2A  890-900 S 200-300 =5 1570

40CrNiMoA

850 i 550-650 JKZ®H=ES 1080

4.2.10, GJB 134.4-1986 4T A 4 r6 i BRI L 55 1748

7R ML30OCrMnSiA

HAIE: 0,=1175+100MPa
RELDIE: Eiko

4.2.11, GJB 134.5-1986 X A EHIIM BRI S 5122

& ML3OCrMnSiA

MAME: ob=1175+100MPa
REIE: Rk,

4.2.12, GB/T 3098.8-1992 ZEM#im146E Wit #h HIRSUERER]

124 . «z@Ef FT1 200941 5 H4458

TR E HBS

(ERER.mm)
156-229

(4.80-4.00)

156-255

(4.80-3.80)

170-269

(4.60-3.70)

O o)
MPa %
RNF
835 10

— 9
930 112

W Axu
% J

45 39
45 47
50 63

T IRAEE HBS
(ERERE mm)

302-363(3.50-3.20)
>444(<2.90)
321-375(3.40-3.15)
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FETIERIRPBRIREE L9 N Y o 25
(Z%) MRS ERS MEHES RS
400 35A 45 GB 699 35 GB 699
500 30CrMo GB3077 35. 45 GB 699
35CrMo 20CrMoA GB 3077
35CrMoA
510 21CrMoV 20CrMoA GB 3077
25CrMoA
550 20CrMOV 30CrMo GB 3077
21CrMoV 35CrMo
570 20CrMoVTiB 20CrMoV
20CrMoVNDbTiB 21CrMoV
600 2Cr12WMoVNDbB (YB/Z8) 20CrMoV
650 GH 2132 GB 177 21CrMoV

4.2.13, XFHRifE EDS-G-1111 MECHANICAL PROPERTIES OF STEEL BOLTS AND SCREWS (APPENDIX)

Strength classification 4T ) 7T 10T Processing method

SREER AT A

Example of applicable  SWCH 100r25 SWCH 350r45 SWCH 400r48 SCM 435  Cold forging

materials R
Remarks&x

1. Today, nearly all of the bolts are manufactured by cold forging. Therefore the above table shows car-
bon steel wires made by cold forging (EDS-M-1503). I X % £iR 2 &AL FIMEIIE, FTIA ERPATLARIR NG
F4#15W (EDS M1503)

2.In the case of those bolts machined, carbon steel materials for machine and structure use will be

used. FAIRET R AR INAT R AT FEA R FEEH LEF.

Strength classification 47 6112 7T 10T
Tensile strength) N/mm?2 Kgf/mm2$1  Min. 392(40)  588(60) 686(70) 981(100)
ISR E
Hardnesshg & Brinell 121-229  174-255 266-271 310-372
hardness HB
Rockwell hardness & [KTE & HRB 70-98 88-102 - -
HRC - - 20-28 31-39

Yield point or yield strength® N/mm?2  Min. (Reference) 294(30)  441(45) 539 (55) 834(85)
Kgf/mm?/g g 38 B
Elongation after fracture %if/EHKZER  Min. (Reference) 10 10 15 9

(M B/INFLRBRE BF RS The minimum of the tensile strength is applied to the sample and product.
Also, rupture shall occur af the threaded portion or shank, not at the junction between the head and

body.

CEEMY 72009618 S+x8 . 125,



| Know-how

(2) FFLERET, NAHTF 2. It shall apply to machine screws, not bolts.

(3) GNER B PR IEFE A AR EN B EE RIRE, TN AT#20.2%k 2 TN HIREZ K. If the yield strength is clear,

it shall be followed. Ifitis not clear, 0.2% of the permanent set shall be used.

4.2.14, FBigtRifE: Seite 2 V.5 LN 30-17 11.2003% LN30-2071 % FHF RN EK

2 1048 #8: 34CrNiMoé; 42CrMo4; 50CrMo4;
1248 #8}: 30CrNiMo8; 34CrNiMoé;
Bk <M36 10.94%: ##l: 30CrNiMo8; 34CrNiMoé; 42CrMo4; 36CrB4;
32CrB4; 32MnCrB5; 32CrB4; 36MnCrB4*

<M42 10.9 ##}: 30CrNiMo8; 34CrNiMo6; 42CrMo4; 36CrB4, 36MnCrB4*

>M42 10.9 £#}: 30CrNiMo8; 34CrNiMoé; 42CrMod4;
<M30 12.9 ##}: 30CiNiMo8; 34CrNiMo6; 32CrB4*

32MnCrB5; 36CrB4;  36MnCrB4*
>M30 12.9 ##}: 30CrNiMo8; 34CrNiMoé;

chem.,.Analyse 32MnCrB5

C Si Mn P S Cr Mo Ni \ Ti Al Cu B N
in% in% in% in% in% in% in% in% in% in% in% in% ppm in%
0.33- Max 1.30- Max Max 0.30- Max Max Max 0.02- 0.02- Max 15- Max
0.35 0.22 150 0.02 0.02 050 0.08 030 0.05 008 008 0.20 50 0.015

1)« Der Gehalt von Pund S darf in Summé max. 0.03% betragen.

2). Der Bor-Gehalt darf 0.05% erreichen, vorausgesetzt, dass das nicht wirksame Bor durch Zusétze von

Titan und/oder Aluminium konftrolliert wird.

Chem., Analyse 36CrB4

@ Si Mn P S Cr Mo Ni \ Ti Al
in% in% in% In% In% in% in% in% in% in% in%
0.34- max 0.70- max max 1.05- max max max max 0.02-
0.38 0.22 090 0.02 0.02 120 0.08 0.30 0.05 0.06 0.08

1)« Der Gehalt von Pund S darf in Summé max. 0.03% betragen.

Cu B N

in% ppm in%
max  15- max
0.25 50 0.015

2). Der Bor-Gehalt darf 0.05% erreichen, vorausgesetzt, dass das nicht wirksame Bor durch Zusétze von

Titan und/oder Aluminium konftrolliert wird.

chem.,.Analyse 36MnCrB4

C Si Mn P S Cr Mo Ni Vv Ti
in% in% in% in% in% in% in% in% in% in%
0.34- 0.12- 1.30- max max 1.05- max max max 0.02-
0.38 0.22 1.50 0.015 0.015 1.20 0.08 0.30 0.05 0.08

1)« Der Gehalt von Pund S darf in Summé max. 0.03% betragen.

Al Cu B
in% in% ppm
0.02- max  15-
0.08 0.25 50

N
in%
max
0.015

2). Der Bor-Gehalt darf 0.05% erreichen, vorausgesetzt, dass das nicht wirksame Bor durch Zusdtze von

Titan und/oder Aluminium konftrolliert wird.

L1260 «EEfEy 7] 200941 5 754
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Materials and Heat Treatment

The materials and heat treatment of the bolts shall conform to table 5 as arule.

Table 5
Strength class Material
Symbol
10.9 SCr430
TSCr430
SCM435

Applicable standard

JIS G4104

MES MM224

JIS G4105

MES CCO10B #1485 GB/T3098.1 FEHZ3I

Test ltem
Tensile Product Tensile
strength strength (kgf/
ES Wedge mm?2)
tensile
Yield Measure-
point ment
(or proof atboth
stress) *6 ends
Hardness Hardiness  Vickers HV
*7
Rockwell HRB
HRC
Surface Vickers HV
hardness*8
Strength of head percussion
Decar- Height of nondecarburized part

buri- Emm

N/mm2  Min

zation of  Depth of ferrite decarburized

threaded layer G mm
portion
*10

Rupture due to tightening (for plated part)

Mia

Max.

Min

Max.

Min.

Max.
Max.

Mia.

Max.

4.8

392
{40}

314
{32}

106
220
62
95

6.7
[>50*4

588
{60}

412
{42}

178
270
88

102

Heat treatment

| Know-how

Quenching and tempering

Strength Class

6.8

<50%4

471
{48}

8.8

784
{80}

628
{64}

243
320

21
32
350

10.9

981
{100}

882
{90}

302
372

30
38
390

Test-
12.9  Method
[fem
No.
177 4.2
{120}
4.2.2
1059 4.2.3
{108}
354 4.2.4
412
36
42
442

Crack shall not be produced at the jointof  4.2.5

the head and body. *9

1/2H,

0.015

2/3H;

3/4H, 4.2.6

Norupture or 4.2,7

crack,

CE@EMY S 2009618 S+ 127 .
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MRIEER
Strength class Material Applicable standard Heat treatment
4.8 SWRM10 JIS G3505
$10C,S12C JIS G4051
6.7 SWCH25K JIS G3539
6.8 S25C JIS G4051
TS25C-C MES MM220
8.8 TSMnB122HX-C MES MM221 Tempering temperature:460°C or higher*15
TSMnB125HX-C Tempering temperature:480°C or higher*15
SWCH38K to JIS G3539 Hardening and tempering*15
SWCH45K or
equivalent to
SWCH38A to
SWCH45A*14
S$43C to S45C JIS G4051
10.9 SCr430 JIS G4104
TSCr430 MES MM224
SCM435 JIS G4105
12.9

4.216, XA#RE KABLRRAISORSIFENBRBE—LACHAKNE

TLI1318 2iF & S &M M RHARER

— #243%2DIN EN 1SO 898-1

— #2g#% DIN EN 20898-25 & DIN EN ISO 898-6

— BRERARESRE
C Si Mn P S Cr BER AR BERF AR (R EIFILIM)?
0.15t00.25  <0.35 0.70t0l.00 <0.035 <0.035 <0.25 >0.005 R
D) ATREADEEN, My FRAEBRIRE
2) ZEFLME GREMIE) ZAFE

VW 602-50:2002-067% 38 FE R £2 70 2 LIRS Brise R S 44

BEER 10.9 12.9
SRR AT ZE), HRE>2.5"8 (1 040+150)MPa (1220+150)MPa
LERKBLTHRE
XA A B2 YR 22

MR, F>98 Na (320%370)HV (385%425)HV
WK, F=30 D2a (304%)352)HBW (366%405)HBW
REERE (FRIRYIR) & A380HV 0.3 B A435HV 0.3

a #ZIRDIN EN ISO 898-131THa k. 512N, #ZFRDIN 50 1501ERE BRI E AR TFH.
NTRBEFRN2.9ME, HEGEIT(E-%) ZIRRRE2 TR,
#RHE2
C Si Mn P S Al B Cr, Mo, Ni, V
0.28%/0.45  #&A0.15 £ K0.9 $&A0.02  £X0.015 0.02%)0.05 £X0.005 1>0.9

L1280 «E=@EfEy 7 200941 5 754
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4.2.17, BRAAF
BAATHGMW25 2 ZEHHIIEREIRf, ©3IATISO898-1 2 &K EXH10.9 F=@mhpC, Mn, CHETRIES

MIEo

fin

GM Europe, GM Asia/Pacific

For boron alloyed steels for property class 10.9,

a carbon content of 0.21% minimum is allowed with the following minimum manganese and chromium
contents:

- Manganese: 0.90% minimum

- Chromium: 0.10% minimum «

ERABTSHLE. EAPENE, FOE, I_" ]
k)., “RENAEREW. aM. BW. XM, ; i 11E
. EfTERDINIZS, DINSOZ1. DINGIGWHRIG, NEA AME &+

CEBEMY =T 200918 B+x8 . 129 .
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Pinghu Yuanyang Nut Factory

EWTEEE

EElRHE, F=mEH,
FiniRe, IIREH,

o iE y FFERE,
HEEH, HEH,
MMEE, HHSE

EESmiR=EHRIRLED

Rulan City XinTai Fastener Co.,Ltd.
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Specialized in spring washers of various
specifications and standards

AR R R R T few difew
AR 00

B E g

i | ' - BSARR I

M e e

FEL TE &5
Booalenepl MO 7 Erersal Maarg], S

Poatal Ciode: ) i

el B0-5T1-AKITE0SE, ASITCLE0

Fan-B0-501-ESEEELE

Palarle hEp eras ST T chirar! saleeae Bir
biss? Marrsa: M Xlang Lv

MMEXREREEFRAF

Hangzhou Zhengda Spring Lock Washer Co.,Ltd

| i 2z 5 o B2 )

FREAESEWROTNETYET“ORNFSSEAN. FTRNEERRE
ERHEEREN., SN~SLNEE, BERSTHE. BATERSR. 24
EE. &NENYE. B0 SCMas il TR, BRNEDH, 5~
F-EERMMEmm - MmN 2o - 500mm , FITEREFR
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HEEE=FEAREH

bWk FRRRNMEAEE B3

RXMEN 1515 « EEZ A ZE M MEEASMEBI6.S CEEZMEEZE
EAZREM , EEREEZIERIFMEDRSER. RIFULIZEFFIROEZR
M ITREPEERA.

BREBIELI7/23/EC(ENREELD) FAE: FESHERIF K

(BS. NF. DINFIASTM) K& E 44 8L 5 AR RONAREM B BB BB ZER S
MAMRRE, BXHER, 7T UE AR LESHOM R AR £ . B EEASME
B16.5M 20035745, KRF LA ENE RSN, HFEKERRBNRVREERES
W=k BIRAYFRAE .

NESREELZEERREGIRER, FREREELZEERRE
>, HEEF FTRFHEAPERGENSASMERBUE B BRI ML R
e, WA AR XFE £ RETTE.

=1 MR RRR MR EF R SV REAR

=& GB/T EN BS DIN ASTM
2 4.6 4.6 4.6 4.6 4.6
B2 GB/T 3098.1 EN ISO 898-1 BS EN ISO 898-1 DIN EN ISO 898-1 ASTM F568M
2 5.6 5.6 5.6 5.6 -
24 GB/T 3098.1 ENISO 898-1 BS EN ISO 898-1 DIN EN ISO 898-1 -
28 5 5 5 5 5
GB/T 3098.2 EN 20898-2 BS EN 20898-2 DIN EN 20898-2  ASTM A5463M
2R 6.8 6.8 6.8 6.8 -
B2 GB/T 3098.1 EN ISO 898-1 BS EN ISO 898-1 DIN EN ISO 898-1 -
215 6 6 EN20898-2 6BS 6 -
GB/T 3098.2 EN 20898-2 DIN EN 20898-2 -
2425 8.8 8.8 ENISO 898-1 8.8 8.8 8.8
24 GB/T 3098.1 BS EN ISO 898-1 DIN EN ISO 898-1  ASTM F568M
g 8 8 EN20898-2 8 8 -
GB/T 3098.2 BS EN 20898-2 DIN EN 20898-2
Zg - - - = 2, 2H

ASTM A194/A194M

L1320 «E@EfEy 7 200941 5 +754



LY e
24
LS
2
LSy
Loy e
LESS

LSy
LY
LY
B2
LYy
B2
LA

242 A0
B
LSS
LEY eI
Loy e
2R
LY Ep I
A
L8N

2
24

353

A
24

353

pEd

35CrMo*
HG20613, 20634
35CrMo*
HG20613, 20634
30CrMo*
HG20613, 20634

25Cr2MoVA*
HG20613, 20634
A2-50

GB/T 3098.6
A2-50

GB/T 3098.15
A2-70

GB/T 3098.6
A2-70

GB/T 3098.15
A4-50

GB/T 3098.6
A4-50

GB/T 3098.15
A4-70

GB/T 3098.6
A4-70

GB/T 3098.15
0Crl17Ni12Mo2
HG20613, 20634

0Cr17Ni12Mo2
HG20613, 20634
OCri18Ni9
HG20613, 20634

O0Cr18Ni?
HG20613, 20634

25CrMo4
EN 10269
42CrMo4
EN 10269
42CrMo4
EN 10269

30CrNiMo8
EN 10269
40CrMoV4-6
EN 10269
A2-50
ENISO 3506-1
A2-50
ENISO 3506-2
A2-70
ENISO 3506-1
A2-70
ENISO 3506-2
A4-50
ENISO 3506-1
A4-50
ENISO 3506-2
A4-70
ENISO 3506-1
A4-70
ENISO 3506-2
X5CrNiMo 17-12-2
EN10269

X5CrNi 18-10
EN10269

25CrMo4
BS EN 10269
42CrMo4
BS EN 10269
42CrMo4
BS EN 10269

30CrNiMo8

BS EN 10269
40CrMoV4-6

BS EN 10269
A2-50

BS EN ISO 3506-1
A2-50

BS EN ISO 3506-2
A2-70

BS EN ISO 3506-1
A2-70

BS EN ISO 3506-2
A4-50

BS EN ISO 3506-1
A4-50

BS ENISO 3506-2
A4-70

BS ENISO 3506-1
A4-70

BS ENISO 3506-2
X5CrNiMo 17-12-2
BS EN10269

X5CrNi 18-10
BS EN10269

CRAF MR EEENLER, FTREBERACERY LA,

25CrMo4

DIN EN 10269
42CrMo4

DIN EN 10269
42CrMo4 DIN EN
10269

30CrNiMo8

DIN EN 10269
40CrMoV4-6

DIN EN 10269
A2-50

DIN EN ISO3506-1
A2-50

DIN EN ISO3506-2
A2-70

DIN EN ISO3506-1
A2-70

DIN EN ISO3506-2
A4-50

DIN EN ISO3506-1
A4-50

DIN EN ISO3506-2
A4-70

DIN EN ISO3506-1
A4-70

DIN EN ISO3506-2
X5CrNiMo 17-12-2
DIN EN10269

X5CrNi 18-10
DIN EN10269

CEBEM> FF) 200918 778
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B7

ASTM A193/A193M

L7

ASTM A320/A320M
7

ASTM A194/A194M

L43

ASTM A320/A320M
B16

ASTM A193/A193M

B&M

ASTM A193/A193M
ASTM A320/A320M
8M

ASTM A194/A194M
B8

ASTM A193/A193M
ASTM A320/A320M
8

ASTM A194/A194M

.133.
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2 KH RS BRET AR A M RE

RS MRS ZR/IFE M MR MERE, min
mm MAGRE EREE HRKE WKk BE
Rm Rp0.2 A% 4  HB HRC
N/mm?2 N/mm?2 & min max min max
1%
GB/T3098.1  ##4N 4.6 400 240 22 114 209
DIN (BS) EN 5.6 500 300 20 147 209
ISO 898-1 hEmEE. 6.8 600 480 181 238
ASTMF568M  thig & 440 8.8 <16 800 640 12 52 238 304 22 32
>16 830 660 12 52 242 318 23 34
GB/T3098.6  BEEKfkAR A2-50 <39 500 210 0.6d"
DIN (BS) EN 54K A2-70 <24 700 450 0.4d"
ISO 3506-1 A4-50 <39 500 210 0.6d"
A4-70 <24 700 450 0.4d
DIN (BS) 25CrMo4 <100  600~750 440 18 60
EN 10269 42CrMo42) <60  860~1060 730 14 50
30CrNiMo82) <100  1040~1200 940 14 40
40CrMoV4-6 <100  850~1000 940 14 45
X5CrNi18-10 <160  500~700 190 45
X5CrNiMo17-12-2 <160  500~700 200 40
ASTM $24R4M4140, B7 <64 860 725 163) 50 35
A193/A193M 4142 L72) <64 860 725 16 50 35
A320/A320M 4848484 L432) <100 860 725 16 50
2SR EN Bl16 <64 860 725 183 50 35
111D BEEK B8 515 205 303 50
TN
B8M 515 205 303 50
HG 20613 35CrMoA2)  35CM <24 835 735 13 269 321 28 34
HG 20634 24~80 805 685 13 234 285 22 30
25Cr2MoVA 25CMV <48 835 735 13 269 321 28 34
0Cri8Ni9 304 520 206 40
0Cr17Ni- 316 520 206 40
12Mo2

1) W EE 4SS KOKE, dhBEATRER.
2) whiitme AVERD, 42CTMo 4N EREE-100° ZAFIFET27); 30CINIMOHETHEREIR-40° = FIIFIE
F40J; L7FILASHHEINERER-101° SAFHRETF27); 35CrMoAMH R (ERER) | fiB<-20° SAFHFET
27J,

3) A193/A193MEB SRR M5 K RATAREE N 4d, dNBAATRELR.
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%3 K H R G RE

L P BE
RS MRS SRR s mm %S‘if/j] — S -
mm?2 min max min max
B 5 M10~16 610 130 302
GB/T 3098.2 M18~39 630 146 302
ISO 898-2 6 M10~16 700 150 302
DIN (BS) EN M18~39 720 170 302
20898-2 TR 8 M10~16 880 200 302
M18~39 920 233 358 22 36
A2-50 <39(1#Y) 500
GB/T 3098.15 R o T 200
NP E M A4-50 <39(13) 500
ISO 3506-2
A4-70 <24(18) 700
5 NF 930 159 352
— j(\ﬁ% 1035 159 352
ol NF 1035 248 327 24 35
ASTM AT94/ VA ::] 1205 248 327 24 35
A194M AN NF 840 248 327 24 35
4140, 7
4142 KN 920 248 327 24 85
TN B8, BEM NF 515
304, 316 VVAY::] 550
HG 20613-1997 1BMER, Hr
HG 20634-1997 30CrMo 30CM HG20634-12 4% g 237 292 22 30
TH% RANFRIRR

BamBRE M RICASRER, TRAZREMFCARSERT, BYMERIFICEKXE 1A JISB 1052-
1998y Z 38 E 4% (an18T) 5DIN 267T4: 198341 14 REARIE o

CEEMY 272009418 £+x8 . 135,
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ISO/CD 898-2:2008

Mechanical properties of fasteners made of
carbon steel and alloy steel — Part 2: Nuts with
specified proof load values - Coarse thread

T 4R B 5 2 s 5% E 1 L TE B
SE28R%>: IRE SFIRLY

A e R K B WU 9] R A EiE
RiEF

1 Scope SEH

This part of 1ISO 898 specifies mechanical and physical properties of nuts with coarse thread made of
carbon steel and alloy steel when tested at an ambient temperature range of 10 °C to 35 °C.

ISO 8I8IRAMNX—MAMETHERENIO” C~35° CHFHTHTHRN, mNLE S WNFIHETESH
AL AN 4 3R 14 BE o

Nuts conforming to the requirements of this standard are evaluated at that ambient temperature range.
They may not retain the specified mechanical and physical properties at elevated and/or lower tempera-
tures.

AZAREARENES, EENENAEREESHERANETEAN, MM EEANIE RIS IE
FERANTREENTE, FRELTER.

NOTE 1 Nuts conforming to the requirements of this standard have been used in applications ranging from — 50 °C
to +150 °C. Users should consult an experienced fastener materials expert for temperatures outside the range of — 50 °C
to + 150 °C and up to a maximum temperature of +300°C to determine appropriate choices for a given application.

Al FEARRENBEINE- 50 °C ~ +150 *CHREEEANERH. £BY- 50 °C ~ +150 " CREEEREERS
+300° CIEAT, FAENBAEARFEMNEBEMHEREN, UERHEELINERER.

NOTE 2 Information for the selection and application of steels for use at lower and elevated temperatures is given
for instance in EN 10269, ASTM F2281 and in ASTM A 320/A 320 M.
F2: FEAREEN 102690 ASTM F2281 & ASTM A 320/A 320 M, A TEERFIESEE THRMPERMNEAN

e
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This part of 1SO 898 applies to nuts:

RiFEERNERE:

— made of carbon steel or alloy steel H#RNEE & N HIE 2,

— with coarse thread M5 < D < M39 L AFRERZMS <D < M39IER;

— with triangular 1SO metric thread according to ISO 68-1 fF&ISO 68-1HlEM=AETISOXKFH L
HI R ;

— with diameter/pitch combinations according to 1SO 261 F4&1SO 2613 EIZ L B2 52 I A L g R;

— with specified property classes, including proof load M ETHMM4EEER, B RILHFTHNEE;

— with different nut styles 7[E &2

— able to mate with bolts, screws and studs with mechanical properties according to ISO 898-1

FE5I1SO 898-1HEMNBE e BRETFMBE AR S EAMNIES

NOTE 3 Nuts with fine pitch thread are defined in 1ISO 898-6.
E3: BB ORI B A B MR RE ML E WAREISO 898-6,

For hot dip galvanised assemblies with overtapped nuts, see ISO 10684 in addition.

NFRZEFEERPOMRBORT RS, RRISO 10684454,

This standard does not apply to nuts with nominal height m < 0,45 D.

RIFARERTAMRSEM < 0,45 DRIEHF.

It does not specify requirements for such properties as

RIRERER TN TERRMEREEZRNES:

— prevailing torque properties (see 1SO 2320) HBMAFEE P E6E (IWISO 2320) ;

— torque/clamp force properties (see 1SO 16047 for test method) FHHHIE/RZHMHEEER (XK 5%
ISO 16047) ;

— weldability AJEEMEER;

— corrosion resistance TIE M MEER,

2 Normative references 3|fA#5if

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced docu-
ment (including any amendments) applies.

THRERBEMNFEX, BEEARFERSIAMMERARFENF XN FERRABHNSIARE, (U
ARRAER. S FAREPAMABEHNSIBIRE, URFRA (BFEEMETT) k.

ISO 68-1, ISO general purpose screw threads — Basic profile — Part 1. Metric screw threads

ISO 68-1: ISOBABRITBRU—EAFE—F 1892 — KFBRITEL

ISO 261, ISO general purpose metric screw threads — General plan

CEEMY S 20094618 £+x8 . 139,
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ISO 261: I1SOE MK FRETRU— SN

1SO 286-2, 1SO system of limits and fits — Part 2: Tables of standard tolerance grades and limit de-
viations for holes and shafts

ISO 286-2: ISOMMPRERE F282 AL MEMMITERXZFERMIRBRER

ISO 898-1, Mechanical properties of fasteners made of carbon steel and alloy steel — Part 1: Bolts,
screws and studs

ISO 898-1: #mHNEEELWMEZEHHIMIERE B180 5 Big. BETREHT

1SO 2320, Prevailing torque type steel nuts — Performance properties — Torque/clamp force and pre-
vailing torque testing

ISO 2320: AR NEEMEIZEST YW HE/ RENRBERAOERR

I1SO 6157-2, Fasteners — Surface discontinuities — Part 2: Nuts

ISO 6157-2: BRE M REGRK F£285 B

1SO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 6506-1: @ BM A HAREEIRXK F18H2 KRG ZE

1SO 6507-1, Metallic materials — Hardness test — Vickers test — Part 1: Test method

ISO 6507-1: @ R EREEIRR F£182 ARG ZE

ISO 6508-1, Metallic materials — Rockwell hardness test — Part 1: Test method (scales A, B, C, D,
E,F, GH, K, N, T)

ISO 6508-1: B HERBEEIXR H1HMo KL E (FRA B, C, D, EF, G H K, N, T)

1SO 6892, Metallic materials — Tensile testing at ambient temperature

ISO 6892: "EHZFEE THE B IR HIXE

ISO 7500-1, Metallic materials — Verification of static uniaxial testing machines — Part 1:

Torsion/compression testing machines; Verification and calibration of the force-measuring system

ISO 7500-1: £ BM A BESRHARRINEE 18 HENERREN WARENEENRE

1SO 10684:2004, Fasteners — Hot dip galvanized coatings

ISO 10684-2004: K& HFER

1SO 16047, Fasteners — Torque/clamp force testing

ISO 16047: BEH HE/RKEHIKE

ISO 16426, Fasteners — Quality assurance system

ISO 16426 ZEMH RERILAER

3 Symbols S

The following symbols are applied in this standard.
RIFEFRAE T FS:

d nominal thread diameter of the mandrel, in mm

d BEHRNAMBNER, £4: mm
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D nominal thread diameter of the nut, in mm
D BENARBELER, B mm
dh hole diameter of the grip, in mm
dh 2EMER, 24 mm

F load, in N

Fais, B84 N

h thickness of the grip, in mm
hBEEE, £ mm

m height of a nut, in mm
mBEEE, B mm

P thread pitch, in mm

P 4RSS, Bz mm

s width across flats, in mm

S WM, B mm
4 Designation systems #Ri2HIE
4.1 Designation for nut style %12 £ 25 AFRI2

This standard specifies requirements for three styles of nuts according to their height:
FIFRERBEBEERES N =M.

— style 1: regular nut with minimum height m > 0,8D

— 18 (BBEY) : &R/NEEM>0.8D

— style 2: high nut with minimum height m > 0,9 D

— 28 (E88) : R/INEEM=0.9D

— style 0: thin nut with minimum height 0,45 D <m < 0,8 D.

— 08! (G H) : %x/NEE0.45D<m<0.8 D,

4.2 Designation for property classes 4 8¢ % 45 (i #1105

4.2.1 General £ziA

Marking and labelling of nuts with property classes is specified in Clause 9 only for nuts which meet
all requirements of this part of 1ISO 898.

NFREFEEAFERZRNIES, NREIFFHMEEFRRETIRC.

4.2.2 Regular nuts (style 1) and high nuts (style 2) @& (18) F1EEF (28)

The symbol for property classes of regular nuts (style 1) and high nuts (style 2) consists of one number.

It corresponds to the number to the left of the maximum appropriate property class of bolts, screws and

CEEEY ZT) 2009618 S+~ . 141 .
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studs with which they can be mated.
EEES (8) MEEE (28) WMHEFRIFE, 28R BT RBEEMRSERFIENE—Bo TR
BHTHRIE . R B RBEN ATSZBSHEER PR NS R

4.2.3 Thin nuts (style 0) & 42 (0&!)

The symbol for property classes of thin nuts (style 0) consists of two numbers:

SRS (0R) MMRESFRIFIL, HRNUKFIRIC:

— the first number is zero, indicating that the loadability of the nut is reduced in comparison with
the loadability of a regular nut or a high nut according to 4.2.2;

— B—UHFR O, RAXMBINAHENL4 2250 ENE BRI ERETNAHEENES;

the second number corresponds to 1/100 of the nominal stress under proof load on a hardened test

mandrel, in MPa.
— FIUHFERAAFERESENLAARGKIER A2R1/100, B4 MPa.

4.3 Range of nominal diameters in relation to nut style and property class
BEXBLRNMIEESAMEENXR

See Table 1

BERXBLHMMEES ARERNXRARLREK.

Table 1 — Range of nominal diameters in relation to nut style and property class
=1 BRHEBERVMEERSAMERNXR

Property class Range of nominal diameters D BB ATRERDSEHE

MERESE R Regular nut (style 1) High nut (style 2) Thin nut (style 0)
TEEe (13) B2 (28) IR (0R)

04 = = M5 < D < M39
05 - - M5 < D < M39

5 M5 < D < M39 = =

6 M5 < D < M39 = =

8 M5 < D < M39 M16 < D < M39 =

9 = M5 < D < M16 =

10 M5 < D < M39 M5 < D < M39 -

12 M5 < D < MI16 M5 < D < M39 =

5 Design of bolt/nut assemblies #8# /12 & &8 1Y% it

5.1 Generalggiz
Explanations on the basic design principles of nuts and the loadability of bolted assemblies are given

in Annex A.
PR AR ITTENNIRE R IR/ B2 EERIINRBENERNREAFAL.
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5.2 Bolt/nut combinations 24 /42 f IL iR
Regular nuts (style 1) and high nuts (style 2) shall be mated to externally threaded fasteners according

to Table 2. However, nuts of a higher property class can replace nuts of a lower property class.
EEEEY (18) MEREY 28) SR REAFNHEEALREFER2ZANE. AT, SMHESRMNIE
B URBRERSERNIES.

Table 2 — Combination of regular nuts (style 1) and high nuts (style 2) with bolt property classes

R2 EBEEE (R) REREY 28) 58 MRS HRIITE
Property class of bolt, screw and stud  Minimum property class for the mating nut

Bie. BT RBERMEREER HRRESHREMEESFR
4.6 48 56 58 5
6.8 6
8.8 8
9.8 9
10.9 10
12.9 12

Thin nuts (style 0) have a reduced loadability compared to regular nuts or high nuts, and are not de-

signed to provide resistance to stripping.
HIRE (08) MAHENHELEEBEREHERSEMR, HERTLELEARIEBUATLERMNERK
Thin nut (style 0) shall be mated to externally threaded fasteners according to Table 3. However, nuts of

property class 05 can replace nuts of property class 04.

BRY (0R) SHMBUREGNMMERELRERANNNEFERINE. BOSHBITTURZ04RET.

NOTE Thin nuts used as jam nuts should be assembled together with a regular nut or a high nut, see Annex A.

FOHEBEENESHESNAN, NE- M EERSRERSARE R, RIFRA.

Table 3 — Combination of thin nuts (style 0) with bolt property classes

&3 HEE (08) 5 MtFRMNLE

Property class of bolf, screw and stud Minimum property class for the mating nut
21 RETRIBAE M RES R HLRBESNREIEESER
46 48 56 58 6.8 8.8 9.8 04
10.9 05

6 Materials#f#}
Table 4 specifies materials and heat treatment for the different property classes of nuts.

RAPUETEMREFENESEANT R MR ULERD ZALEEK.
Nuts of property classes 05, 8 (nuts of style 1 with D > M16), 10 and 12 shall be quenched and tempered.
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R MHREFRO0S. 8 (THBEBEMED > M16)  10R12H iz iTHRGEIF L E.
The chemical composition shall be assessed in accordance with the relevant ISO standards.

CERDNFAEHEENISORAERME.

Table 4 — Steels

=4 MR
Chemical composition limits
24
Property class Material and nut heat treatment 1{;525}#&@-
Jo . (cast analysisgs 247 %) ©
MEREF LR R R RN IR
C Mn P S
max. min. max. max.
5 Carbon steel ##4% 0,58 — 0,060 0,150
6b Carbon steel #x4% 0,58 — 0,060 0,150
04Pb Carbon steel #riN 0,58 0,25 0,060 0,150
8, style 2, 28 Carbon steel #riN 0,58 0,25 0,060 0,150
8¢, d,stylel,181, D <M1é6 Carbon steel #%4N 0,58 0,25 0,060 0,150
Carbon steel, guenched and tempered
8¢, stylel,18, D > MI16 - 0,58 0,25 0,060 0,150
TR, SRR KFEE K
9 Carbon steel #x4N 0,58 0,25 0,060 0,150
Carbon steel, guenched and tempered
05¢ 0,58 0,30 0,048 0,058

TR, K FFEIK
Carbon steel, guenched and tempered
10¢ . 0,58 0,30 0,048 0,058
RN, SRR FEE K
Carbon steel, guenched and tempered
12¢ o 0,58 0,45 0,048 0,058
RN, R FEE K
a In case of dispute, the product analysis applies.
I FINRS, B rE=mET 24T,
b Nuts of these property classes may be manufactured from free-cutting steel upon agreement
between the purchaser and the manufacturer; in such a case, sulphur and phosphorus are permis-
sible: sulphur 0,34 % max, phosphorus 0,11 % max. For other elements which may be restricted or
prohibited, see the relevant national regulations. In countries where lead is permitted, the maximum
content shall be 0,35%.
XL RES R NRE R AR SN EIE (HBENGSHE IR , HER. SRR 87 #0.34 % max, # 0,11
% max. EfttZRFINEZIEHNTER, REXEREN. EAFBTEREENER, HHRAZEN0.35%:
c Alloying elements may be added provided that the mechanical properties required in Clause 7
are fulfilled.
XL MEREE R AVIRE, ARNEBR MM MIA R E7HRMNER, AIAMNE TR
d May be quenched and tempered at the option of the manufacturer.
{3 RV 7 AT 45 3t R 1 TR A [ kAR 2R
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7 Mechanical properties#lii 4 &k

When tested by the methods specified in Clause 9, the nuts of the specified property class shall meet,
at ambient temperature, the requirements of the proof load test (see Table 5) and the maximum hardness
(see Table 6).

EMERERET, REIXMEN T ZATHAEN, BESNVMIERNFERIMENRIEHT RKROME
MERESEE (LKS) .

Heat treated nuts shall meet additionally the minimum hardness requirements (see Table 6).

SEURLENBESYFERONENKREEER (LFRS) -

The surface hardness shall not differ by more than 30 HV 0,3 from the hardness determined on the
longitudinal section.

EHOFEL REEESOHEENZERNAF30HV 0.3,

When the proof load test is not feasible, the minimum and maximum hardness requirements shall be met.

LRIERFRE T EZHTH, REEENRSBEEERYNFTENE.

For nuts which are not quenched and tempered, and which satisfy the proof load test according to
Clause 9, minimum hardness shall not be cause for rejection.

ST ARE kORI, AR EOFMENRIER TN, REBERZEF MR
8 Control FEE#4I

8.1 General Zik

Nuts in accordance with this standard shall be capable of conforming to all applicable requirements
of Tables 4, 5 and 6.

BENFERL. ROSMBONWME.

8.2 Manufacturer’ s control & =" RIREEH

This standard does not mandate which of the tests the manufacturer shall perform on each manufac-
turing lot. It is the responsibility of the manufacturer to apply suitable methods of his choice, such as
in-process control or inspection to ensure that the manufactured lot does conform to all of the specified
requirements. In case of dispute, the test methods according to Clause 9 shall apply.

RIFEHFARBERES RNYTFE-—NEFRBHITRE. £ RAURAEIANHER, iSRRG K
B, RIEE MR IR EFRENMAEER. —BEHIUSEWN, NEFIFNIREF EZHTIRE.

8.3 Supplier’ s control HEEHRERH

Suppliers control the nuts which they provide using methods of their choice (periodic evaluation of the
manufacturer, control of test results from the manufacturers, tests on the nuts, etc.) provided that the me-
chanical and physical properties specified in Tables 4, 5 and 6 are met. In case of dispute, the test methods

according to Clause 9 shall apply.
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HEFTATAERAEFBRGRENT L, (M NEFITREMTFEHTEMMENER, NRNERAITES, Xt
BEHTHRES) , BRVIMIEREF SR ROMFBONME. HIF NN, MIZFEIFNIHRTHEHTIHR.

8.4 Purchaser’ s control SZHREREH

The purchaser may control th e delivered nuts by the test methods described in Clause 9. In case of
dispute, the test methods according to Clause 9 shall apply.

IHERZEEISFHFAENRR T EREGHHENBEIRE. BWFUN, NERFIFMRRFEHTRR.

9 Test methods i{3& 7%
9.1 Proof load test {RIFERIRE

9.1.1 General %k

The proof load test consists of two main operations:

RIEHFTXRAB T ELBAMN:

a) application of a specified proof load by mean of a test mandrel (see Figures 1 and 2), and
BEIRESEENAENRIEES (RETMNE2) ;

b) check of the damage of the nut thread, if any, caused by the proof load.
1o ERGIRL, A MRS ERILER 5 RS RIR .

NOTE For the proof load test for prevailing torque type nuts see 1SO 2320 additionally.
ENTFERNDEAFEZFNRILEFTRISO 2320454 .

9.1.2 Applicability 1&FHSEHE
This test applies to nuts with nominal diameters M5 < D < M39 and for all property classes.

RAXRERATARERMS < D < MIIMEMMHAESRNET,

9.1.3 Apparatus %&

The tensile testing machine shall be in accordance with ISO 7500-1. Side thrust on the nut shall be
avoided e.g. by self-aligning grips.

FEIREHMFAISO 7500-1FEMER. N R RS AEENRREF, LU RAAE L KR

9.1.4 Testing deviceifls & B

The grips and test mandrel shall be according to the following:
REMAREENFEUATERX:

a) hardness: 45 HRC min; WE: 45 HRC min;

b) thickness h of the grip: 1d minimum; BEEEHh: 1d min;

c) hole diameter dh of the grip: according to Table 7; #EF 2dh: IR/ E;

146 . =By 7] 200941 5 754



| Knowledge base

d) external thread tolerance class of the test mandrel: 5h6g except that the tolerance of the major

diameter shall be at least quarter of the 6g range on the minimum material side.

Z:5hég, BERENEBEHEAZEGFRIETRASZ—HEEN.
Table 5 — Proof load values for nuts

*=5 BEEMRIEEA
Proof load,N

Thread
D Property class
04¢° 05@ 5 6 8 9 10
M5 5400 7100 8250 9500 12140 13000 14800
Mé 7640 10000 11700 13500 17200 18400 20900
M7 11000 14500 16800 19400 24700 26400 30100
M8 13900 18300 21600 24900 31800 34400 38100
M10 22000 29000 34200 39400 50500 54500 60300
M12 32000 42200 51400 59000 74200 80100 88500
M14 43700 57500 70200 80500 101200 109300 120800
M16 59700 78500 95800 109900 138200 149200 164900
M18 73000 96000 121000 138200 176600 176600 203500
M20 93100 122500 154400 176400 225400 225400 259700
M22 115100 151500 190900 218200 278800 278800 321200
M24 134100 176500 222400 254200 324800 324800 374200
M27 174400 229500 289200 330500 422300 422300 486500
M30 213200 280500 353400 403900 516100 516100 594700
M33 263700 347000 437200 499700 638500 638500 735600
M36 310500 408500 517400 588200 751600 751600 866000
M39 370900 488000 614900 702700 897900 897900 1035000

SNSRI

12
16300
23100
33200
42500
67300
100300
138900
186800
230400
294000
363600
423800
550800
673200
832800
980400
1171000

a Forthe application of thin nuts it should be considered that the stripping load can be lower than

the proof load, see Annex A.
XIF {5 SRR B AV 100, 1% 8 S 2 B R F0 30 A RE A T RIEERT, TUF3RA.

Table 6 — Hardness properties for nuts

FRo6— EEHFMEE ER
Property class Mg

04 05 5 [ 8
Thread D . R
. Vickers hardness 4 [XiEE
e HV
min. max min max min max min max min  max min
M5<D<M16 130 150 200 302
188 302 272 353 302 302 183
M16<D<M39 146 170 2339 353P

Surface integrity in accordance with ISO6157-2 FRERBNFEISO6157-2
a Minimum value for style2: 180HV 2#IBHHHREEE: 180HV.
b Minimum value for style2: 302HV 28R XEEEN: 302HV,
c Minimum value for style2: 272HV 28BS REEEN: 272HV,

max min  max

302 272 353

min  max

295 | 858
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Figure 1 — Axial tensile test Figure 2 — Axial compressive test
A1 e b IR B2 @& gt

Table 7 — Hole diameter for the grip
x®7 BELER
Dimensions in mm g{7: mm

Nominal Hole diameter Nominal Holediameter Nominal Hole diameter
Diameter D AL d,° Diameter D fLF dp° Diameter D AL d,e

NHEED Min.  Max. RHERD Min.  Max. ~HARED Min. Max.
M5 5,030 5,115 M14 14,050 14,160 M27 27,065 27,195
Mé 6,030 6,115 M16 16,050 16,160 M30 30,065 30,195
M7 7,040 7130 M18 18,050 18,160 M33 33,080 33,240
M8 8,040 8,130 M20 20,065 20,195 M36 36,080 36,240
M10 10,040 10,130 M22 22,065 22,195 M39 39,080 39,240
M12 12,050 12,160 M24 24,065 24,195 — — —

a d,=D with tolerance D11 according to ISO 286-2. {Kkf&ISO 286-2, #&#/,~%=D11, d,,=D

9.1.5 Test procedurei i 12 &

The nut shall be tested as received.
ERR U, B HTIRE.

The nut shall be assembled on the test mandrel according to Figure 1 or Figure 2.
REITRE?2, B8LRIEHESEL.

The axial tensile test or axial compressive test shall be carried out in accordance with 1SO 6892. The
speed of testing, as determined with a free-running cross-head, shall not exceed 3 mm/min.

HMEN IR HMEAER IR NE 1SO 6892 L. @A— MR LIBARENRLIKREEN, K EE
ANHBIE3 mm/min,
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The proof load in accordance with Table 5 shall be applied and held for 15 s and then released.

TEINaRSME M RILEE, FRIFISSHE, REHH.

The nut shall be removed by the fingers from the test mandrel. It may be necessary to use a manual
wrench to start the nut in motion, but the use of such a wrench is permissible only to one half turn.

HEFBSNERAFEMIRIELREY. IRFEAEMRFRTIRZS, BEXAEBEEN.
The test mandrel threads shall be checked after each tested nut. If the thread of the test mandrel is

damaged during the test, the test result is not valid and a new test shall be carried out with a conforming

mandrel.
FREZT—1MEY, HRRERREE. EREOCENEERRPRTE, WHEERETX, FEB—IF
EERMRBEHEEFHTIHE

9.1.6 Test resultsiIRIE IR &5

The fact that nut fracture or thread stripping occurs shall be noted.

BEREBRHIBOUHANERL L NEIER.

The fact that the nut has been removed only by the fingers or with the help of a wrench to one half

turn maximum shall be noted.

BEEMNAFREELSERFVRARZFMABERNNEILR.
9.1.7 RequirementsZEk

The nut shall resist the proof load specified in Table 5 without failure by thread stripping or nut fracture.
BN ARZRSMEMRIEER M A S E RSO SIRT 5 3.

The nut shall be removable by the fingers after the release of the proof load (and, if necessary, after
one half turn maximum with a wrench).
HERRIEHETE, BENEAFERE (IEMRFRARZFMEHEAFERD) .

In case of dispute, the axial tensile test in accordance with Figure 1 is decisive for acceptance.

—BE I EI, B @R iR (e MR E.
9.2 Hardness testi@ iR

9.2.1 Applicabilityi& FAsEE
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This test applies to nuts for all sizes and for all property classes.

BEERRERATHEARKTESRNIES.
9.2.2 Test methodsi®ie J53%

Hardness may be determined using the Vickers, Brinell or Rockwell hardness test.
T8 2 1 96 T P 4E PURE B2 #i PURE B2 S00% PR AR BE IR 30 Sk U 7 o

The Vickers hardness test shall be carried out in accordance with 1SO 6507-1. The Brinell hardness
test shall be carried out in accordance with 1SO 6506-1. The Rockwell hardness test shall be carried out
in accordance with 1SO 6508-1.

HRBERRNZBISO 6507- 150 H1T. HRBERRNZBISO 6506- 1408 ¥ 1T /% KEE XK N
BBISO 6508- 145 #E1To

9.2.3 Test procedures REIEF
9.2.3.1 Test load for hardness determination #@E IR I

The Vickers hardness test shall be carried out with a minimum load of 98 N.
HREERE N RANS/NET 98 No

The Brinell hardness test shall be carried out with a load equal to 30 D2 expressed in N.
HIREERR N RAMETH3I0D?, B2RAN,

9.2.3.2 Hardness determined on a surface EHEEIRE

For routine inspection, hardness test shall be carried out on one bearing surface of the nut, after re-

moval of any plating or other coating and after suitable preparation of the nut.

NFEARES, BEEENE IR LT, NAERER, FESE- L E.

The hardness value shall be the mean of three readings spaced about 120° apart.
NEEREAI20" N=ZfEEEYEEANZEINEREE.

9.2.3.3 Hardness determined on a longitudinal section #\[a & & 9 E N E
The hardness test shall be carried out on a longitudinal section through the nut axis. The readings
shall be located at a height of about 0,5m and placed as close as possible to the nominal major diameter of

the nut thread.
BERENE—MBIIZESHMEANNEE T LT RIEHAUNLAMTFO0,5m &, FRAAaE M EITBRIREL.
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9.2.4 Requirements ZE3k

The hardness shall meet the requirements specified in Table 6 for minimum and maximum hardness.
BWENFERMENERNESERE.

In case of dispute, Vickers hardness test on a longitudinal section is decisive for acceptance.

HIMEWNE, RN EE LN EREEIREENFRHIRE.
9.3 Surface integrity test REREKR T

For the surface integrity test, see ISO 6157-2.
RERBERER ISO 6157-21F %,

10 Marking #®iC
10.1 GeneralZgiR

Only if all relevant requirements in this part of 1SO 898 are met, nuts shall be designated in accor-
dance with the designation system described in 4.2 and shall be marked in accordance with 10.2 to 10.6.
NEBFHEATELBERN, R4 25FHEANFIEHEHATRS, FRZI025FE10.6FMMEHTT

*’j?l:lgo

Alternative marking specified in this clause should be left to the choice of the manufacturer.
REBRETEF RAXRBERBNMERSFRNIFET ZE.

10.2 Identification mark of the manufacturer & =" RPIEFR

An identification mark of the manufacturer shall be included during the manufacturing process on all
nuts which are marked with a property class symbol. Identification marking of the manufacturer is also
recommended on nuts which are not marked with a property class symbol.

NFABEKX AEAMRMNTE SRV EIREBEEFT KNRIRMMERESERIFIC. IES TN EXRMERE
FRFICHNBE, BEBFERIE LA ROFIR.

For the purpose of this part of ISO 898, a distributor who distributes nuts that are marked with his own
identification mark shall be considered to be the manufacturer.

AVEATERY EMRICEEFINFIR, RRETET KRR

10.3 Marking of property classes  MEEE R HIARIT
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10.3.1 General &t

The property class shall be marked in accordance with 10.3.2 to 10.5 during the manufacturing process
on all nuts manufactured to the requirements of this standard.
MRESERIFICNIZRI0.3.2FE10.5FHITHRIC, TEBRSYNEFARNINHHMEEFRFIC.

10.3.2 Regular nuts (style 1) and high nuts (style 2) Ei@Eas (18) fE&& (28)

Marking symbols for property classes for regular nuts (style 1) and high nuts (style 2) are specified
in Table 8.

TEESY (18) EZES (28) MHESFERIERSIRSE .

Table 8 — Marking symbols of property classes for regular nuts (style 1) and high nuts (style 2)
®E—EWMIEF (18) MEBRT (28) NMHRSERFIERS

Property class MHaEE% 5 6 8 9 10 12
Marking symbol fricfXS 5 6 8 9 10 12

In the case of small nuts or when the shape of the nut does not allow the marking according to Table
8, the clock face marking symbols according to Table 9 may be used.

HIEFARBNRERSNER T EARICE RSPFHNIFIZRSE, NARAR? PR $HEEFRIC.

Table 9 — Clock face system for marking property classes for regular nuts (style 1) and high nuts (style 2)

RO—EBIEFG (18) MERE (28) MRS REHERISE

Property class 5 6 8 9 10 12
T REE R

Designation symbol S 6 8 9 10 12
e s

Marking symbol @

olejelolole
a The twelve o’ clock position (reference mark) shall be marked either by the identification mark of
the manufacturer or by a dot. 12 E (BE458) TAA T REBIRH—NE SRFRIT

FRICRF S

10.3.3 Thin nuts (style 0) ##2& (0F)

Marking symbols for property classes for thin nuts (style 0) are specified in Table 10.
RSN MRS RIFCRSRKRIO .

Table 10 — Marking symbols of property classes for thin nuts (style 0)
RI0O—HI2F (0F) WHEERIFIERS

Property class fRESE2R 04 05
Marking symbol #rigfXS 04 05
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The alternative clock-face marking according to Table 9 shall not be used for thin nuts.

RN PEARIDETERTHRE.

10.4 Identification #rid
10.4.1 Hexagon nuts  XEER

Hexagon nuts (including nuts with flange) shall be marked with the identification mark of the manu-

facturer and with the marking symbol of the property class specified in Tables 8, 9 or 10.

NARY (BFAZEEY) MRS RIXRIOPHNERFIZEF ROBIREMEFRR S,

The marking is required for nuts of all property classes.
BB RS RNIERHERFIRC,

The marking shall be by indenting on the side or bearing surface, or by embossing on the chamfer.

Embossed marks shall not protrude beyond the bearing surface of the nut.
IR EESNEX X A@ITMF, KEFAETOF. IFREAN BT BST&E.

In the case of nuts with flange, marking shall be on the flange where the manufacturing process does

not allow marking on the top of the nut.
EZHEE, SEFIERPTEARFC AR NE LK, FFIcNITEEZE L.

@ v

Figure 3 - Examples of marking with designation symbol
B 3—iRic KSR~

a identification mark of the manufacturer &£ = R EF#r

b property class 4 gEZ 2

c The dot may be replaced by the identification mark of the manufacturer. @ S A B4~ F P ERE
Figure 4 - Examples of marking with clock-face system (alternative marking)

E4— P EDERR IS R B (] IE AR ARIE)

10.4.2 Other type of nutsE {th 25 #I g 12 £

If required by the purchaser, the same marking systems as described in 10.4.1 shall be used for other

types of nuts.

CEEMY 272009418 £+x8 . 153,
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EXFBERN, EhXEMEFHNRA10.4.1FHR MRS .
10.5 Marking of left-hand thread ZIEBLUFRIZ
Nuts with left-hand thread shall be marked as specified in Figure 5 on one bearing surface of the nut

by indenting.
ERBOU MRS NIRESHR, £— DX AE RIS M E k.

Figure 5 - Marking of left-hand thread
B 5 — 7 MR SR FR I8

Alternative marking for left-hand thread as specified in Figure 6 may also be used for hexagon nuts.

ANABRSHAEAEOH RN S — M A RBORIE T A,

mi2 miz

Key R=

s width across flats X EE

m  height of the nut BEEE

Figure 6 - Alternative marking of left-hand thread
B 6 —T] 1 (9 7 e R LU AR T

10.6 Marking of packagest #&Fri

All packages for all types of nuts of all sizes shall be marked (e.g. through labelling). The marking
shall include the manufacturer’s and/or distributor’s identification and the marking symbol for the prop-
erty class according to Table 8 or Table 10 and the manufacturing lot number as defined in 1SO 16426.

N EMBNMERRE EHNERIR (BIWRAFRE) . RANEGFEFT RRELEBHNERMKRHK R
10T~ MREFRRS, UREFT RPHLS (BRRISO 16426454) -
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Annex B{RA
(informative IZRAEIHER)
Design principles of nuts g8 it

A.1 Basic design principles of nuts 82 £ i & 438 T N

Principally, a bolted joint consists of two work pieces which are joined together using a bolt or screw
onone side and a part with aninternal thread or a nut on the other side. The jointis realized by aninternal
and an external thread.

ZEMERETIEZEHARMASHAER, —HMIR2— M BERHIEE], 5o EHF AR N ITHHET. E5%E
SLhr ERE— AR — MRS A S .

An optimized bolted joint, consisting of a bolt or screw of a particular property class according to
ISO 898-1 and a nut with arespective property class according to ISO 898-2 is able to provide a maximal
preload using the full strength capabilities of the bolt. In case of over-tightening, the fracture shall oc-
curin the loaded threaded or unthreaded bolt shank which gives an obvious indication of a fightening
failure.

—HRELHNEEER, SAFEISO 898- I ANE—MHREZFRN—MERIIRITER SISO 898-2FR MMM T
REFRN—TMERENAS, HEBEBREHAMAIRANMHET. —ELX4EBIT, RN LEEBREZHENIRL
RIS IR LA ER, i R B LA E R A,

The failure mode of bolt/nut assemblies corresponds to the lowest value of the three following loads:
HF#iT, Bie/BEEINARERE T =FF:

— thread stripping load in the nut, ERHES0%E & B0;

— thread stripping load in the bolt, screw or stud, 2. BT BR 4 £ Bi0;

— breaking load in the bolt, screw or stud. 2. BTS84 & 4 #r3,

These three loads depend principally on the hardness of the nut, the hardness of the bolt, the diam-
eter, pitch and effective height of full thread between bolt and nut.
U E=FEABEXA T EZBURTESNEE. BReNEE. B2 BE, MRER5BSBI0EEHE BKE.

Furthermore, these three loads are linked together (for example, an increase of the hardness of
the bolt may induce an increase of the thread stripping load in the nut). Hardness is one of the most
important mechanical properties of the nut to influence the stripping load. Due to the fact that hard-
ness determines also the functional necessary toughness of the nut, this value has an upper limit within
a property class.

SN, X=FHFHREE XK (G0, BieBEENT SRS EEGHIN~EMENTE) « XIEGRE, BE
EXMBIMRENREZNNMMEERER— BENERERNTRETESIRINENLANTNE, B, BE8EE

CEE Y ZT) 2009618 £+~8 . 157 .
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BEENIZELRIME.

Other parameters which have to be taken into account for the stripping of threads are bell mouthing
of nut minor diameter, size of countersink in nut, relative strength of nut threads to bolt threads, length of
engagement, width across flats of nut, style, coefficient of friction, number of threads in grip., etc.

FMBSRIGENPNEMERLER: BN ANAENTIER. BEROEBRRELMNRELE. BENSE.
BENRNLEE. BENER. BEEAKIRENBRONES KE (BLOes A ML) %o

The analytical basis for the calculation of the different stripping loads has been worked out by the
publication “Analysis and Design of Threaded Assemblies” [6]. Extensive experimental tests proved this
Alexander-theory by practical results. Also very actual studies including FEM-based calculations verified
this method [7].

CEGEEENATSRID —BHELRITH TR BRAEFTN T EL7T7E[6]l KENIXREIEILR TAI-
exanderiZig UL A M. BREFEMIBR ITE AN IR R BISIE T (7],

The results of those calculations are laid down in Tables 5 and 6. The provided three styles of nuts (see
4.1) are distinguished by their heights. This gives the manufacturer for certain property classes the choice
fo use a quench and tempering process with less material fo achieve the required properties or to use
more mafterial without any additional heat treatment.

XL HERWRHI M RSMFKS BERBEESA=MER (L415) « XEEFT REFEX —FEMESTR
BRER, TEERAR D EMRIEEIT R AR AR SRAT M ERN MR, HERARZENM BT INFALE.

A.2 Nuts with diameters D < M5 and D > M39 H1&RD < M5 F1 D > M39g & &

Mechanical properties of bolt/nut assemblies have been optimized for fasteners from M5 to M39 in-
cluded, on the basis of hexagon nut dimensions specified in ISO 4032 (regular nuts, style 1) and ISO 4033
(high nuts, style 2). In general, the bolt/nut assemblies with smaller diameter need lower nut hardness
and/or lower nut height proportion (m/D) due to the larger ratio of P/D.

ETFHRfISO 4032 (EBIEE, 18) FISO 4033 (FH2E, 2B EMN AN ABBEHNRT, MSEMIM R ie/ 1R %E
ERINMAMEEE BRI EH AT BE, ENERNER/ EFEEFRHTP/DNLEAES, EREERNESEE
/K ERMBEEFFEL (M/D) .

Nuts with D < 5 mm specified in ISO 4032 have a minimum nut height m,;, less than 0,8D, which is foo
low to be in accordance with this design principle. This means that such kind of nuts need higher hard-
ness value to avoid the thread stripping failure mode, see Table A.1.

FFAISO 4032 FRfEHMEMD < 5 mmiIEE, ATES/NMNEEBEEM,/NF0.8D, BLUH B AR RN XL
&, D<5Smmig IR UNER ESERE LUB RIRSE N, BED <5 mmpyiRg KRERBEEZERILRA
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Table A.1 — Minimum Vickers hardness required for regular nuts (style 1) with D < M5

RA1 ERED< MM BT B R ERBEEK
Minimum Vickers hardness of nuts EERRERKEE

Thread D HV min
BN ER Property class #aE%HK
5 6 8 10 12
M3 151 178 233 284 347
M3.5 157 184 240 294 357
M4 147 174 228 277 337

Nuts with D > M39 specified in ISO 4032 have a minimum nut height m,,, less than 0,8 D which is too
low to be in accordance with this design principle. Therefore, mechanical properties for these nuts are
not defined in ISO 898-2 and property classes are not specified in ISO 4032 (mechanical properties are
by agreement between the purchaser and the supplier).

FAISO 403240 EMD>MIHIRE, HE/NEFFHEM, /N F0.8D, BELUHEARITRM. Fitt, XLk
FARIE M IEREFEISO 898-2FRFME, #ISO 4032F S B MREF R AR E (WA RE B FH W7 1R

iE) o

A.3 Nuts with thread tolerance wider than é6H B4/ Z L 6HE 75 IR R

Above mentioned calculations are based on the tolerances 6H/ég. For threads having wider toler-
ances a decrease of stripping strength should be considered (see Table A.2).

TR HERETFEEGEZRIROIAN Z6H/69R . W FIRFHIREIAZE R FOHI N E B IERL IR E. 858
ERRERRRA. 2

Table A.2 — Reduction in thread strength

RA 2—IE 0GR E R PR
Thread stripping load relative to thread stripping load at thread

Thread D folerance class 6H, %
BOER Thread tolerances #&Zy/ =
6H 7H 6G
D < M2,5 100 - 95.5
M2,5<D < M7 100 95.5 97
M7 <D < M16 100 96 97.5
16 <D < M39 100 98 98.5

A.4 Thin nuts &2 &

Following the principles, a thin nut (style 0) should only be used as a jam nut fogether with a normal

or high nut (it should not be used alone in a assembly because over tightening leads to breaking of the

CEEHEY 7200918 B+x8 . 159 .
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assembly by stripping the thread of the bolt).

RERITRN, HREG (0F) REE5— M ERESKERS—EIENIEERGER (BTBITSSERERIUM
M fEEERIKR, FICHRERERMER) .

The values of stripping loads given in Table A.3 for guidance apply to different bolt classes. Bolt strip-
ping is the expected failure mode for lower strength bolts, while nut stripping can be expected for bolts
of higher property classes.

RASGBETARERBRPBIMHFTEE. N FRBENZRE, HENABEX 2B EEI, M FaEs SR
24 U B EE R R A 40 o

Table A.3 — Minimum bolt stress when stripping occurs
RA.3 — LA BRINET AR B/ N ST
Minimum stress in the core of bolt when stripping occurs
ZHERINE R RN SIMPa
Bolt property classi e 4 rE% 4%

Property class  Proof load stress
of the nut of the nut
REMREELR EBRIENA MPa

6.8 8.8 10.9 12.9
04 380 260 300 330 350
05 500 290 370 410 480

NOTE In assemblies with jam nut:

i IERNERE IR A

— first, the thin nut is tightened against the assembled parts, g4, S EEFITERZERN THEL,

— then, the regular or high nut is tightened against the thin nut. A fF, Bi§E BB EBEITE I E R
BEE. ¢
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TR IERASER AR Wuxi Anshida Hardware Co.,Ltd.
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BT ERZXEESHIEER AR Wenzhou Fengding Fastener Mfg. Co., Ltd.
mMMNEREREGEER AT Hangzhou Tehui Fasteners Co.,Ltd.
EEEFSERAEHEFEAT Shanghai Yixuan Auto Fastener Co.,Ltd.
REBHA LR REBARE AT Min Jui Automation Co., Ltd.

EW (FE=) Ae8&BREAR ChunYU (Dongguan)Metal Product Co., Ltd
MK BN BBRAE Hangzhou Shuilan Mechanical & Electrical Co., Ltd.
RERZFEEERERAA Dong Guan Yesheng Metal Products Co., Ltd.
L L MIGHR R ZXEREET Yongjiu Standard Component Factory

BN EWEEFIROESET Wenzhou City Ouhai Xianyan Gexin Standard Accessory Factory
HTE R OkT R4 Lihua Machinery Factory
FUTHFEHRAESITIERAR Yuyao Yuxin Fastener Systems Co, Ltd.

EZ MR BREE /AT ChengDu Apparatus Co.,Ltd.
BMXHEIENMAERAR Yixing City Jufeng Machinery Co., Ltd.
SBMNEERREME=T Wenzhou Guoxi Standard Fastener Third Factory

SEN TR TR FEEME AR Wenzhou Longwan Zhuangyuan MINGLI Screw Cap Machine
Fittings Factory

EEmHAAESTZER AT Yingtan Xinfa Hardware Craft Co.,Ltd.

HNTIEF SRS 2BE AT Suzhou Kingdream Shareate Cemented Carbide Co., Ltd.
IR EEBETHERRAT Jiangxi Tmhold Auto Prats Co.,Ltd.
TRTEEHRESEE ZEMHET Ningbo Zhenhai Zhongding High-Strength Fastener Factory
PEFHZEAHBERAR Shanghai JingYang Fastener Co.,Ltd.

SAEIE & T E B HIEH R A5 Hebei Hengdali Fastener Manufacturing Co., Ltd.
¥rte it 2% T Nakashimada Engineering Works, Lid.

FETWBHRAT Jagular Industry Ltd

EREBRBIMBERLAT Shanghai Tanghai Machinery Co.,Ltd

E3ERAINMARRE AT Shanghai Biau Li Machinery Co., Ltd.

ItEFE S ZEEAE AT Beijing Zhonghai Shangrui Tech. Co., Ltd.
EMTHERELALEHRER AT Gangqu of Jiaxing City Fangfa Hardware Co.,Ltd.

RN A RSB RAT Shenzhen Jinlijia Hardware Co., Ltd.

HEAZLEFEMT Hunan Anhua Standard Component Factory

IR A S Pinghu Ctiy Xinmiao Hardware Factory

BN RN S ER R A S Wenzhou Weifeng Machinery Making Co.,Ltd.
KEFRZEHFRAF Tianjin Bolts Fastener Co., Ltd.

CEEMY ZT 2009418 £+ . 163,



83
83
84
84

.164.

ENHEE RS ERERATJiaxing Jinxin Hardware Plastic Co.,Ltd
EEERASL TIAERLAT Jiashan Hengtai Hardware Industry Co.,Ltd.
BN TR SR BB EARELET Wenzhou Ouhai Wutian Yaoping Standard Component Factory

TSR ERBEHEAESFOEMNT Zhejiang Haiyan Wuyuan Hardware Standard Component Fac-
tory

IR LETAR/AR JiangXi JiuAn rivet factory

BEEBMASER Haiyan Chengzhou Hardware Plastic Factory

X XHBEARAT Evan Fastening Systems Shanghai Co., Ltd.

S R & EE M ER AR Xinwei Fastener Co.,Ltd.

ygEh B EEIRRERA L Sunlu Standard Fastener Co., Ltd.

SBMNTFERAREMT Wenzhou Zelong Standard Component Factory

BN FERFEMLT Wenzhou Xuezhong Standard Component Factory

TN REMIREEBIR AT Hangzhou Huaxing Industry Co.,Ltd.
EERREZEMGSET Shanghai Xunfei Automobile Fastener Producing Factory
EFEREASNBEREGEFGREAR Shanghai Jinfu Titanium Industry Factory
EEREIRERERBRAT Shanghai Weiheng Industrial Co., Ltd.
ZEFIEXEHBRAT Jiashan Xiangfeng Fastener Co., Ltd.
EMNR R E RS MGARAS Zhangzhou Xiangsheng Automotive Hardware Fittings Co., Ltd.
s RLERAT Shanghai Qianmao Hardware Co., Ltd.
ITEEHE R BB ARAT Pinghu Grand Dragon Washer Co.,Ltd
BEBLEMERARBHAHZEMLE AT Tong Sheng Fasteners Co., Ltd.
FRETHEEIFEHERRE AT Dongtai Huawei Standard Component Corporation
FERFEEEESESR /AT Shanghai Tianbao Fastener Manufacturing Co.,Ltd.
EE=ARESES ST Jiashan Ruimei Metal Products Manufactory

SEHTIIZ 3208 Pinghu Yuanyang Nut Factory

WEmHRZEGFBR AT Rui’ an City XinTai Fastener Co.,Ltd.

TN IEREEBREABR AT Hangzhou Zhengda Spring Lock Washer Co.,Ltd.
EFBZRAEERART Shanghai YunDing Hardware Co., Ltd.
ATEmEmREREFBRAF Rui’ an Din Fastener Co., Ltd.
MMNEERSERE AT Hangzhou Better Hardware Co., Ltd.

BT REFROEET Wenzhou Wanda Standard Component Factory
gt sE HR A 8 Shanghai Hua Long Testing Instruments Ltd.

SEE B FESESI AR AT Haiyan Xiyang Industrial Co., Ltd.

B THESZEMST Ruian Jinggong Assembly Fastener Factory

ItRERXE D 7w ZE G AR RER AR Beijing Tianrui Fastener Looseproof Technology Co., Ltd.
EiEmiEtEHBR AT Shanghai Naite Standard Component Co.,Ltd.
REEFHASHIMAER AT Jiashan Dagan Engineering Hardware Co., Ltd.
HBEERFRS (L8 BRAF Zen Voce(Shanghai) Corporation
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