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-
73181290 (Wood screws of iron or steel other than stainless (excl. coach screws))

BR85S O B ) SN ) R R ST (R EHE R K R IR AR 4R 5T)

73181499 (Self-tapping screws of iron or steel other than stainless (excl. spaced-thread screws and wood
screws))

BB NSO B I SR AN ) B BURET (R B 45 BE 4R BE 4R ST RN R 4R 6T)

73181569 (Hexagon socket screws and bolts, of iron or steel other than stainless "whether or not with
their nuts and washers", with heads (excl. wood screws, self-tapping screws and screws and bolts for fixing
railway track construction material))

BRAFENINSEH MBI AN ALBITNER, FHAFRINEE (REEARR. AR AR A TEESBHE
IR MR IR ET R AR 42)

73181559 (Slotted and cross-recessed screws and bolts, of iron or steel other than stainless "whether or
not with their nuts and washers", with heads (excl. wood screws and self-tapping screws))

BRAEWNIN S F R ING T FRELBIT LB e, FRATREINERE (RFEERRITNERERET)

73181589 (Hexagon screws and bolts, of iron or steel other than stainless "whether or not with their nuts
and washers", with a tensile strength of >= 800 MPa, with heads (excl. wood screws, self-tapping screws and
screws and bolts for fixing railway track construction material))

BRAFEMIMISKF WG AN ALBETNERE, TRAFRINBE, FIRBAERTET800 MPa (REIENIZRET. BBUR
STFIF F B E 5 BB B WA B IR ST iR 42)

73181590 (Screws and bolts, of iron or steel "whether or not with their nuts and washers", with heads (excl.
slotted and cross-recessed screws and bolts, hexagon socket and hexagon screws and bolts; wood screws,
self-tapping screws and screws and bolts for fixing railway track construction material, screw hooks, screw
rings and lag screws))

HHHMEHE L BETNE R, FHRAFTEENEE (TEFE T FERITMNER. ANAMIANBRTMER; KRBT, B
BUIRET R A F B 2 5 B8 B8 M RV IR ST R aR 42)

DIN 7981 (Cross recessed pan head tapping screws) +F#EELEIIZES

.26 . <EEfH
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DIN 7982 (Cross recessed countersunk (flat) head tapping screws (common head style))
T () kEBURET (BiELE)

DIN 84 (Slotted cheese head screws-Product grade A (1ISO 1207:1992))
FREEE LB -~ REHAK  (1SO 1207:1992)

DIN 963 (Slotted countersunk flat head screws (common head style)(ISO 2009:1994))
FFE L8R ET (i@ LE) (1SO 2009:1994)

DIN 912 (Hexagon socket head cap screws (ISO 4762:1997)) RWANAEELERE (1SO 4762:1997)

DIN 933 (Hexagon head screws - Product grade A and B (ISO 4017:1999))
NALBE -FRERAZMBLE (1SO 4017:1999)

DIN 931 (Hexagon head bolts - Product grades A and B(ISO 4014:1999); M42 to M160*6 hexagon head
bolts - Product grade B)
NAKER -FRERAFZMBLE (1SO 4014:1999); M42-M160*6 ~NALE#R -~REHEBR

DIN 603 (Mushroom head square neck bolts) X} [EL75HiE+

sl ETTD (B # A ES iN i B 1EE B BRIZA B
BRNE WA a W _ €5 3593 B 53 [
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% 7% B SR A AR Y
F & Faiz Bl ik

Aok RN £ R G5

BE, GRIARNT, GAERTRE ST, WOBMK, KIFAFAETHAIARA
I I, BREAWAEEI, f A LH—F R, LA R @A, #hasw T
LA IR, GERR. ABE LT LR KT SHEL.

BEREAETUHRELRE, SREFNTREMREX, ZREBERES, 5 2%
AZEXN ZEHER B35 %

EsNFRAZESRBEZREANEEES, ZFHA20MnB4. 20MnB. 34CrMo4.
21CrMoV5. 35B2. 50CrV4. SCM435. SCM440, B ¥ ERRIEIRERWNT: FLRIERE
RmM=>980Mpa, JER3RE>882Mpa, [E3&tE>0.88; KK >10%, M EK AR >45%; HE
= 69J/cm?2, BTRBIRFOATRB E 5 A TR AT & B 2 LE A1/ 2R FF 84 R B MR IR A AR ik
IMmmAbEIEEE =30HRC,

1. fMEhigt
BEMNABNEFSEEERNNTIZEZTRN. REE2N. G2 WMARERT. WF
10.94% P 24— #FML40Cr. ML35CrMo. ML42CrMo4R.
GB/T 64782001 CAEFAAFERPY AHXLEINMLISMNVB. M20MNTIBAY 48
LRI
F1 ARBABAREALFE R (W)

M= C Si Mn \ B Ti P S
013~ 1.20~ | 0.07~ | 0.0005~
ML15MnVB 018 <0.30 160 012 0.0035 — <0.035 | <0.035
1019~ 1.30~ 0.0005~ | 0.04~

ML20MnTiB 0.24 <0.30 160 — 0.0035 010 <0.035 | <0.035
e hisEE | EBREE | KR | BTELEHE | A
= N/mm?2 N/mm2 | % % J/cm?2

ML15MnVB | 1079 883 10 45 96

ML20MnNTiB | 1128 932 10 45 96
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Mk BN, RS SWASEREOERIR, TZHRE, RUARTE, KaXEs, B
A TIREE =R ME R B A

HFRELSBINASERERS, RBILZMHREF, AML20MnVBIRRIA 2558 81
ER, ZIWFAEMLISMNVBIIERE |, EXRSH 2 E, RRE, BE—ENHALE, BN
B, UL E SR E B RARER.

2. WS

2. 15

ML20MNVBRE FHBIL 2 TN, RELRSRHE N8 ~%, ALRBHNTETREN
MBBHRIMARE. KE, NRPEALTIZE—MREC.02%LL L, MNZ B 4%EH, —fk
B, BBHEEER, MA—EEMNBERNK, UATIRSEXMIERN, BMBRE, MKERER
REBRITER . T EB T EABLIRSMAEEF LN MAEB . MBTRBRRESMNES
MRXEITR, 0.0005%~0.0035%H & &, AIERAIEEERKIRE . ML2OMNVBIRHA &
B NizH#£0.028%~0.038%A%F, A MR & 8 Kz 5] 7£0.00075%~0.0020%EN AT K 35 47
f1ER.

22 WA R

BTRE RE & i EAIML20MNV BRI 7880 CIR M AL 2 [F7E400°C LK, BEREES 28k
BHXABUTEEALE:

Hedq23.314+61.913(F)Cr-vveervrerreesmmraeeannnns m

HAX RMR=0.969

o Hedg————HBEYE
C———2mE

M () KGH, UEFERTI34~38HRCH, WP SR ET0.18%LL LAY, £880°CHKE
WEFTREAZTI34HRC, FEitt, ML20MNVBRA &k 8 12 H17£0.19%~0.24%5E [
GB/T3077-1999 <& £ £5#5M» 20MnVBFIGB/T6478-2001 4 EF4HE B>
ML20MNVBER{L Z M AxfEE 3k, Mak2:
%2 20MnVBF=ML20MnVB4RAL 22 A% 4 (W%)

WS C Si Mn B Vv ES
017~ | 017~ |1.20~ | 0.0005~ | 0.07~
20MnVB 0.23 0.37 1.60 |0.0035 0.12 GBIT3077
0.19~ 1.20~ | 0.0005~ | 0.07~
ML20MnVB 0.24 <0.30 160 | 0.0035 012 GB/T6478
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3. HSEIERE

ML20MNVBAETR & €45, REERAIURS AR R+ B AAR, REEERE, B4
. B720CEARWIBKIG, TR GETHRIMNIKLAEER, BiEE—PRS, RGRIKRMN
TS A BT ERR e (BEEANA65%~80%) TNH L.

RN BNEFTIZIRFRATRENAERR, a BN THKMALE, HRhkRE
TSP NEBFERLRNREY R E. D EHRRALERPFE. BHMESHEA, BiL
WK ZRE, FRERE. HBRAOCRITETEDEEERR. CLRRTHELLAINERITING
SN FIRL R SN B, X EAME RS FIRERE L N, BROLRIE T 28N R,

4. HOEBIZIHRE

SLISIERR, MAES AL ENMNMAEEMMANE X NAZEEEELM,
ML20MNnVBIREE1200°CLL BB AR LUERINP I EFH B H SWMHNE. REFHL
BRRENUSYIMERXEBENBRIERESL. Bit, EANKARRMAEFELLZ
& PR R FIZ R E @R E B T 2.

KHEGB/T3077 19994 EF1GB/T6478-2001 R A R AL IE T Z MBI R E R E
IZ, EROMTEMNFANRENRREENAEE, SHARMNERLERS:

A3 KA AR 09 AL T T BAARME AL

e | @me ME | BEHRC ifé‘;‘fg;;;a
1 |35k i;g:ggimin;‘?ﬁ;‘ﬁa 33~35 |965 | 980
2 | scm43s gzgzggiminiﬁs;‘ﬂa 35~37 | 1120 | 1185
3 |22A ?gfgifgéﬂ”ﬁ 32~34 1025 | 1040
4 | 20MnVB ffg;%fgéﬂ”ﬁ 36~38 | 1135 | 1165

7F: 35K——SWRCH35 22A——SWRCH22A 20MnVB——ML20MnVB

RFER, BARHNBIAR B BH S BIF, MBRXEBZROZTNOERINEMH, I8
HERBEERRE, BTIBRENRS T, MAEKRFRERTHETRREIZ MM
&, BEFANKEN.

MR ERKE, TEHHN. PR SMBERES SOHW, BNEEREEZRSRE
MR E. RFEEXENNE, GRESREREXHENNETRESNEMN, NAKPHTFIR
A FIEINE EMIRS BB ENE R, BT EENRER T R ErER.

HRATUEL, BNV ENMEBURFRABTIZNESMAR, FEZNRNAEGR
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FHUZERDES, MEERDFERERENTEELNHRSE, RS EH0.22%~0.24%,
FRERAREMRSFEME YT BRREENE, CRBEXMEMT, FERFSHENAHLMN
jid= 0

RAMIEEXRFEML20MNVBIRER (£ AL T ZE AR &SY-850-487E = Kk A A= ELET
MR, BRERE0.24%+0.03%, LB TZSHLie R LR KR4

&4 MOx1033ZAb 4L 32 T XIER 45 R

RYGREC | RAKESEIMIn | BUGREC | B KR EImMin
1 |870 60 390 90
2 | 850 60 400 90
3 | 860 70 420 90
4 | 885 70 430 90
5835 70 410 90
PhERE | BREE | MKE | EEHE | hEEk
Rm/MPa Re/MPa A% Z% A/l
1060 935 12 48 63
1040 910 14 51 66
1075 955 10 51 66
1055 930 11 50 65
1090 950 12 52 66

ML20MNVBSRER 23 TBRAY, BUTBRIREEF KB, BERSRFNGETIMMERE, BEL
x4 (FS5), HRZHE0.18%. XE5UZEMA R TRIE_ERRFAN—BBSHARK, &
REBRFHE—E T

MIRE (FS54) , ZEMRERFN—HSRARN2TRBRREFDIREAHAR, IFRISE
NHSREER, FEOBMEFE. —RE, RRDSRENSRRATER, ERATRL, &7
SEBUFTRERE, AN ETREIMIRNEERS LR EIEHER.

5. Ih&

PAABBEL & TN EL MR B, FAML20MNVBHiE, BieRifRitle, FRRERMI055~
1100MPa, [ERREERe?25~975MPa, #H#5mE 1045~1180MPa.

FEFHAHIOKN, SLIIARI00HIFF AT, WIFEFZRIR77.24KN (5X10%) KFHH
HF12425.68KN (5%109) ,

B ZFMEFSEE, ML2OMNVBE S8 E R E IS N ABE T RFNBR, TEZ
FERFMERE LRF IS SMITALL BN, LAV R BRR Bt iR& S NEFRERN
Litt, BRRNNAERR. ¢
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SYNERGIX SAIMA (S) PTELTD

SOLE DISTRIBUTOR SPECIALTY PRODUCTS
OF UNBRAKO® o TRF Tamper Proof

® Durlo® ® MNon-Sert

e Unilok® * 55 316L

e Flexloc® e Titanium

s Conelok® s MNylon

* SPS Micros® » Miniature

® SPS Non-Ferrous®
e Greer Stop Nut®

UNBRAKO® |5 the world's best-known and best-performing socket The FLEXLOC locknut is the classic self-locking prevailing torgque nul. Its one
screw product. The Unbrako Engineered Fasteners business piece, all metal construction stands up under extreme temperatures,
coordinates on a worldwide basis the manufacture and distribution of. vibration, and shock. Because a FLEXLOC locknut has no nylon insert, it

consistently provides better
tensile strength than the
leading “two-element” locknuts
and is ideal for elevated
temperature environments.

UNMBRAKO® socket

screws. the most widely
recognized fastener brand
name in the world, are used
in machine tools tools and
dies,earth moving and

mining machinery,and a wide f!ﬂ

range of industrial and
. . N
engineering applications AR ORRAL '

There have been long held misconceptions regarding the metric
strength equivalent to inch Grade 8.The claim that metric class 8.8
is the same strength as inch Grade 8 is grossly inaccurate, in fact
metric class 8.8 is only equivalent to inch grade 5,with the difference ] ] ]
in strength between 8.8 and 10.9 being a massive 30% Self-Locking Fasteners for Tough Applications

L L
The graph clearly shows UnbrakoDurioK
the correlation in breaking loads between
DURLOK® Vibration resistant nuts and bolts

the four grades/classes of bolts.
Durlok nuts and bolts will not loosen or unscrewed even
under the most severe transverse jarring and vibration.

Address:52 Ubi Ave 3#05-37 Frontier
Singapore 408867

Tel:+65 63162630 Fax:+65 6316 2730
Email : Sales@unbrako.com.cn
Website:www.unbrako.com.cn

Unbrako's Official Principal Distributor.
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AN, AOREERT RALENS BRSNS . &
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5. PHOENIME A ERAANSFERR. B
BENEATIRENR SHERNA R, &R, BXN
Fl “Ra” &im. BV SHITE ‘a” BT AR EER
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44RBELUERR

GEFHRERANENTIELSD, BEHMI
IZRE AN ENRELEFSSIHFEMEE,
R ‘= (RRFT) 7 L (ERREH) 7 X (RERX
X) 7 M (ERREZERE) 7 ‘C(RREOR) 7 ‘R (R
REETIR) 7« “P GRAREUAL. iR XA 7. HEREX
BERE, TR ENNRS.

ASIIRE

HEE—EFER, FEMNIIFNREATRENLIR
B, flW, ARFHTE ISZHNBREEFEFLAEN IR
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X, AR ERASMEL S S EHNE—2K. BIRES
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228 Rui'an Fansheng Fasteners Co.,LTD.

Stainless Steel Hexagon Nuls

Stainless Steel Hexagon Nuls with Flange
Stainless Steel Self-Locking Hexagon Nuts
Stainless Steel Hexagon Domed Cap Nuts
GBS02-58 Acorn Nuts  BS Nuts
GB39-88 Square Nuts-Product Grade C
GEB/T13651-92 Hexagon Weld Nuts
GEB/T13650-92 Square Weld Nuts

Hex Socket Set Screws with Flat Point

Hex Sochel Set Screws with Taper Poin ‘\
Hex Socket Set Screws with Dog Point
Hex Socket Set Screws with Cup Poi ’
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SFEERF A ANE
——ASTM A3255;A490

RHETREUBANHEE, HNEFT(EHERGERARARMIE—ASTM A3255A490) i+ f. Zink

LEEMEEFRESHE, FRASTM A325tH2ASMER PR ENSRBNTHNERRE, BB ZNAE, &

B IERFEURRERFERRN IETRERMA. MRS ARERN FHE HER, MEREAEZRR
E PR HEEEMRRNER, NS RNEL. RPRENRRHAR. RITNRRETHEEEES ZMNE.

(EREESERBEARAMIE—ASTM A3255A490) aIF U T RS 4!

® ASTM A325 </ NFLRI3REE120/105ksi B FA 40 I8 4= 4 4R iR 4% )

® ASTM A325M «/NARIEES30Mpaf AL B 45 1 iR+ CKEl) » ;

® ASTM A490 «B/NARIRE150ksi AL B A £ 4N EY ;

® ASTM A490M « & MNEEABRE10.9M10.9.3 KK MR CKEl) » ;

® ASTM F959 « 545 RE AL A0 A R 45 B B B B D967 88

® ASTM F959M « 545 #3 1% B {4 BL I 0 7 J 45 B P &Y B 2 0 D96 7R 88 CKol) >

® ASTM F1852 « /ISR E 120/ 105ksif AR LM NS R WA B g i /2 8/ 2 BEHA 1 ;
® ASTM F2280 «H/NARIGEE 150ksi AL LN F R NN AR R%/ B8/ 2BEAEH .

ZAREESASTM A194/A19AMCERIEER SRS ERRARMNMNE SWNEEY « ASTM AS63 <FRNF
EE&WNERY . ASTM AS63M KTRNA & & NIEEF CKFI) » « ASTM F436 CGERIENEEY « ASTM FA36M R
MERE (KF) > URASME BI8.26KEMNAERAEEM HERERM.

HFMRNERR, FE ReEW{UEZFEEINRTER. MANEXNHSE, EEFTEATHREUARAT
FEXMmATE. BT EAEHMRPENE, AR RANRG A, ZRNBEFEAREHTEFRUFRE.

ZAEBRERE, ARY NEMASRERREERTERLREN) X BFERN KT AR BHHRS.

MBEIERRE 2 RS FRALEE R EERATRATE R, ASTM F2280-06mZEH R SRR ¥ 2
B, B ORI TIRZAE IR M AT RS Wk B NA CEE S STRBLRN.
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—~uil” ASTM F2280-06
r'l\?‘mimsoks:ﬂg#&i_ﬂ R EAE I E TP )
B BINZ e /12 B/ BB A E

AFEREBZHBTFLB0THM; HEEENRFEATRMRAF D RFEEITHL, AR E—KREITH
> TN FEATRE—ARMIN;, LAFHEBFE () ATHARE —RIGITRAANG BB LK T, A ECHEH
XIS A

1 JEE

11 ARANEERATFAMLEEFHN NPALENZER-BG-BEASHE, BTFET ‘T, fINEER
150~173ksi. YL EHBMAETFEGH, AEHFEI - R/INRAR H. BN ASHER HTRIGEE, £18
BABRGEA - ESNERERETIR.

1.2 HEHHTHIBREEGR QR (BFEAARRARE) MAERMNZEGARRBAR. BFE5 | ANTTRAASTME
AHE.

1.3 REMEAGHTITRTEWERE, XEEEERT “BARMEASTM A3255A4908 1 &M £
AZEX, EMNEHIREMERERRRESIE,

1.4 XEAAEHTNAE—EL (REXERR)  EEEMAABLIIBRMBIULEESNITME, R~
HE1/2E1-1/8in.. FATEAEBNLXEPNE.

1.5 HHN NBERABENTES, NFERARITEASIM A0NERMAR AMEHRTUAREMBEK.
AEAMECERVEREEF, KEEEIENR.

1.6 UTREEENERAFARARIMEEISMIOTHNINEET S ARARELBRRRAEEFABERNMERE
B . EFEAZH, FIITEYN R DAEREREBNHEXMHEERTNEAEERARANTHERAENTT.

2 5| X
2.1 ASTMERME?
A194/A194M BEASEERSESEREAKINNE SNEE
A490 J/NIRLRETSOKSIM AL E & £ A INER
A563 TRMM & £ MR
A751 NH MM ZE ST IR TTE MEBEMARE
D3951 Bl BKAKAME
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E709 #i R RISC A2

E1444 miy R MR IE
F436 BN B
F606 SMZEr. IR L. BB A I ET X B 4 FUH M AE i 75 5%
F788/F788M i~ Fl /Al & 5 42 #% 2 £T F4E A fY R 1 GR FA°
F1470 MEMMMAEN TERFMEMNEEFHERRESN

F1789 F16#H R E A ARIE

F2328 U ENER 2« 42T FNUZ A 42 80 KRB K1Y B ik R0 0% ikl 38 77 0%
G101 it & WM XS E MmN S

2.2 ASMEFRf*
Bl.1 S —3~THR Ll
B1.3M & A FR~F & 15 M A 42 SUN 8 75 7% - 35 51 0 oK 1 48R 41

B18.2.6 &5y {5 A R E 14
2.3 ZEHEEM

ER 2L A5
RF=

EMERTRRARMEASIM A3255 A4908 12

]
f = R G S 4
B I TIE 5 | {
e ™M -
_JI _|L5._ :-S.. - E'-\._.
H af s |
B Sk BANAK
R~ 48 4 # i ke
AFRR~ 8 F D Ls S
AremER posu) HETER SR ISIBKE  EEXR
in. IO =/ BX &/ B/ PN =/ 2E SE
1/2 0.500 0.875 0.850 1.010 0.969 0.890 0.323 0.302 0.50 0.32
5/8 0.625 1.062 1.031 1.227 1175 1.102 0.403 0.378 0.60 0.43
3/4 0.750 1.250 1.212 1.443 1.383 1.338 0.483 0.455 0.65 0.53
7/8 0.875 1.438 1.394 1.660 1.589 1.535 0.563 0.531 0.72 0.61
1 1.000 1.625 1.575 1.876 1.796 1.771 0.627 0.591 0.80 0.70
1-1/8 1125 1.812 1.756 2.093 2.002 1.991 0.718 0.658 0.90 0.80
A B B

A XS HAE5ASME B18.2. 6% E 44 &

B

Sk 45 M AR 9 RT AR .

B MK (L) AP @xtid (S) R FAE, Rt M ma R Fesh BT A s &,

106 . <=

B kMg ERST, in.



| Knowledge base

3 KiF

3.1 AFREEARBHEN: ARAMERIBEXNERARFI789, BRIEUET T REHE X

BN AH— AN AR ESAASHMMBEREN X, AFEGRMRNNER. BERBEAR. ©
MNM—RBASASHELIZERIECERE, SIROBNEUATHRNEME: S (A5 ; ASIMERMSEK
RES, RN ARER (RY) MLF; RALEHRS.

312 Fo XA B—EFMABEFBREE, M ETEENERKNIAR.

4 %
4.1 BHRADMBRBELEZROMET AT XE:
411 18— & W,
4.1.2 3B —MHEWN-

5 T 85 B4R

BEMHITENOGREATER, TEENATRTERINERBITEHERAERIER (RF)

A BHEHHKE;

2 R, 8RR OANERAREEMKE CRunig R ERIN) ;

S EFANONATERER/IER/BRBRASGHENTR BT,

A L (11.1)

5 HEHHES: 1R IE,;

6 ASTMIZES IR EFT;

T MBENRHRER.

Al BAGITRE T A4 T 2520401-8 in. AEx3 in K, 84 A e A/ BRE /B a1, 1A, ASTM F2280.

(52 B 2 IR 4 5 I & ) B 4 1 B & ) B & ) B4 |

1
1
1
A
1
1
1
1

6 # &l iE&
6.1 F4b3E:
6.1.1 =H| R B MALE, FMRRAREN EEBAPHRTEL, REWEFTNHREE D800 FF1TE k.
6.2 By —inflH iR BRI
6.3 J8:
6.3.1 §FHAMNEL— I HM, RHER. XEBFELENEEEMTERN.
6.3.2 JHBKRTIRIEFHEENNR, BERATFN. RLEMIBNHERR/NRENITENXE.
6.4 FEXAEBE—FZRLBRAF—IMAEH.
6.5 &
6.5.1 HAEMHMEBARBWLEILRE.
6.5.2 HAMHNHE— MR INEE. — M BN REZHEEHR.
6.5.3 BEMBEHASHNERANES THRAMEERE —E:
HEHRBMLE 2R AR KSE R 3 b 3B BERAMELR ML E
ol

=\

18, T@ERE A563-DH, A194-2HE B &R | F436 -18, @K@
3B, i % 5N A563-DH3, Z@&ME F436-3%, Zi@&RME
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6.5.4 TEBRBNNER A HHAUHNTERBEN VEFFEEN.
6.6 EFRERIP—XBie. BEMBETEWARIBERE. M T AAERFRHRECEEER.

7 {LERH

7.1 BEIR AR RS

TANEBEHRANBERAESWMEE, HRERIPAENUERLD. SN EERINELTR, BF4
WA .

7.1.2 3RERFIN NN BR N ATEN, HEFER2FAENE—FELZERD. BT RESNAKRIE MM
BRAZEMSILSNG 101,

7TA3 WA AUMRRE —HERNRSAMRETR RO IERENUERBEFERIIR2HME
K,

71.4 REAGIBERAATFBERMA. . FRE.

7.1.5 NFATEHNKE S WS EIZR, NEAGRIREPRRF BRI T ESMIAG S HT#EE0.0035%.

7.1.6 2F57.1.4/7.1. 5B, NIREBESEITMRAIERMATENRE G RERTIERLE,

7.1.7 L EMHRIZBATSRE 755 BIERMAFER AT,

7.2 EEMNBE—NTFTESNEBRNUERBERES6.5 3FARMEMENERE -

x ARG NBENEERDEX

TER BIEDHT, % Famatt, %
C, <1-1/8in. 0.30~0.48 0.28~0.50
P, < 0.040 0.045

S, < 0.040 0.045
BETHR A A

A BREABMNGKFLANTI, N TRART LA ENELALENS TLEN R KAARL T I RALY —A RS A0 AR ZE
A AE,1.65%; A2, 0.60%;48,0.60%; RF R ELMAS LMY CIm RGBT, WA TREBRTF I EMT—FTEALE— T EME
HREH —Z R AT 45,3, 99% A To945, 46,40, 48,48, 4K, 40, L, & R AT RIF T A 209 5 2 E iRt EMEE TE,

w2 SHEGHNABREHNEERBER

TR BIEDHT, % FEE T, %
C, <3/4 0.20~0.53 0.19~0.55
in.7/8~1-1/8in. 0.30~0.53 0.28~0.55
Mn,> 0.40 0.37

P, < 0.035 0.040

S, < 0.040 0.045

Cu 0.20~0.60 0.17~0.63
Cr 0.45~0.90 0.42~0.93
Ni 0.20~0.60 0.17~0.63
Mo 0.15~0.25 0.14~0.26
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8 12 B 1R 42 Y HL A 1 BE R

81 EE—BENNFERIFAENEE.

8.2 firutkae:

8.2.1 [RTXB.2.2KIBEMB.2.3@BR AW, RYNFETF! in.,, KEXFHFTF2-1/ABERURLRY
AFD in,, KEXTETIFERNBRNATERIBE AL, FEFERIPNEN KR/NRAE N RIEHF
FERRIEFHFT. XA (RIEHFHE) NESHBEIRIERFTHME.

R EFHRUNBERNEEER

ik EEKC
R IARIN. BRKEin.
B/ME BAE &=/ME RAE
121 <3DA 311 352 33 39
>3D - 352 - 39
<3DA 311 352 33 39
1-1/8 a0 . o 3 i

A ARAERTDFFFL in, REDTFLEAARRTHI-1/8 in., KEDTFIEELAEN
FH A FAERT B AR AR KA.

x4 ERYEFHN DB ER

BESRIE RO ERA F7 S8, 1bf RIEETT BRIRIERR®
LUFHMRSRY]  in2 2/ME - KENERZE BEREERZE
15 25 351 45| 55 65l
1/2-13UNC 0.142 21300 24600 17050 18500
5/8-11TUNC 0.226 33900 39100 27100 29400
3/4-10UNC 0.334 50100 57800 40100 43400
7/8-9UNC 0.462 69300 79950 55450 60100
1-8UNC 0.606 90900 104850 72700 78800
1-1/8-7TUNC 0.763 114450 132000 91550 99200
A B ABEARET R As=0.7854[D-(0.9743/n)]2

RF, As=E AB@A, in.2; D=NHRBPANA; n=FFTEL T4,
B A4 T 5
AP, in. 37| 43| 57| 671

1/2~1-1/8 150000psi 173000psi 120000psi 130000psi

8.2.2 HBEMNKETESIFERTINEN, MZRSMENIMN THEXERER. REHAERTHI NI AR
WITAN, N RAERTIAR.

823 MERI/NFZETF! in, KERN2E2-1/4 FER, SFETEBRATKREMERIHMBERNRE,
HEERIAPAEN RN ARFTMRIEEFTHBRRIEE T RENFFFT in, KENF2EERTREMHT
R, BEANEERREZESH.

8.2 4 R AI-1/8in., KENFIFER, BEANEEXAREIESAN.

8.2.5 WFHITEEMN NN MNEE, AREERRERMLAEFWUNERT, BREE AT EZR M,

8.3 BEHNERE —NTRSNBENVMIEEETRNS6.5. 3R AKMEMEMERE —E.
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9 ASHH HidR
9.1 BN —HZXEMHRRETKFEHATHSHMNUNKE, FREZRKE/IMA DR EHESHMIERE.
9.2 ER—RTHERTHARE NS4 4518 RN 2 RBRTITE — 8, ANBRNERNFERS, 5.

x5 HEH R NI ER

B2 A, g%t 15 B 5 W A R S iR B 1 (XA EH

BOFHAMRSERT minA,1bs ming,1000 1bs(kips)
15 2%

1/2-13UNC 16000 15

5/8-TTUNC 25000 24

3/4-T0UNC 37000 38

7/8-9UNC 51000 49

1-8UNC 67000 64

1-1/8-7UNC 84000 80

A BRI EARBEHE S TE2IN I AS%A L BHIEEL1000 1bs.
B E27 M HMET AAFRERAASTM A325RA4905% 40 2 M E MM ARME . 2t TR 2 RFA325-UNCE L4 R4t 40 7
FF RO RE R EAT0%F A TAEFL1000 1bs(kips).

10 &8/ BB
10.1 EX—AHRZIITIEMN BB E T A X A B HE B R R E SN S0 E R E B K.
10.2 &k
10.2.1 BR—BREBRANLERER, BHES15.5HIFMN—E.
10.2.2 itk —EEENEZERNEANBIT IR FEF2328LK2/SHM N HBMENEX, F515.5FHF M —E.

11 R+

1.1 =H R DRI iR

1111 BHR DMERNRBE—EL GKESEEN) « EREMAALIREBERARITLE, AWIZEEE.

11.1.2 ERNBAERTNFEASME BI8B. 2.6 EMEBE A NALEHNBERNRTURBEERIFERE
THZEX.

11.1.3 M IBEENRITAEES —1MREENLABEEE TR K FASME BI8.2.6HMER N NALE
HBBREKR.

1M1.1.4 BEARFEERTNER.

11.1.5 BEKERNFESASMEBIS.2.6MMEMNER NALERER.

M2 BENBE —NTRESNBEBEARTERKES6.5. 3B AMEMENERE —E.

11.3 #2 4

MI3NEFRNNERBEINZASMEBL IR EN R —HFBURINUR2AR R ZE.

11.3.2 BRAMNEARBRENEFELIEREPRIL. SMIZEMHRNELEFINE, BUNZHASME B1.3MM
2URRIEAMHE.
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12 TZHRE. TEFHNR

121K EFMITERARE CRAZME. BERE. LAPRE. BYRE. 2oL $5 BUERE. ME. IR
BROMEHE) MAFRBR T SF788/F788M (IE2) HAMEMME.

E2: FHAMEFT88/FT188MAAEF M F14704RE K SR ZLa9100% B MR Ik, KB EH RKHMIEFT88/FT788MAg MR B 2
AL, 12 A7 vk SR A e AUAR M AL R T he B K .

1220 FI2BRERENBRERS6.5.3FAMAEAENERE — .

13 YdmRAFMBEMAENEHRE

13.1 =3k

13.1.1 SRR FMER RN ERERBARENRHR S,

13.1.2 EHIR13. 3RA MBI ME XS MR 2R LRI, WA ERZS13.2.1~13.2.4,

13.2 R &%

13.2.1 A EH SN MSHEBIEF S ROMHORERIBERENHSE.

13.2.2 MK ERHASUET0IIRIEMIZEI 444, SNETOVER T fhdk. BB/ 7E13.2. LBk Ho &
HIEMALIRERE, BHEHT 0020 E, FEMATAHBRIRNER RS,

13.2.3 SBREII00%FAMERBIOEN, RATRASER T R 00%UMH S, TR AL SIS
CERMIE, WS SR T ROUBERITE— 5. EASWNELT, MR AR RS,

13.2.4 BB RASRSIBMARN. PR RN LD KT ZIBRNEE, BLNR AN TFEORE
— B A BRI B R RE B ENE RN AE SRR

13.3 REMER— A MRRENARE (SREHOLTT, TR FH. BELLBT) , DREAY
0.03D (DHATRER, BAEK)  WANREH. b, EAREEUBHELTNBARE (SRIEH O
EH, HTRL B BEAABT) , BUHFEHK.

®b RTFHARNZWMERH ANEDREMEDHERLSE: AQL 0.25

A/ AR B e
2~50 ES 0 1
51~500 50 0 1
501~1200 80 0 1
1201~3200 125 1 2
3201~10000 200 1 2
10001~35000 315 2 3
35001~150000 500 3 4
150001~500000 800 5 é
500001 & A £ 1250 7 8

A e RAK A TFHAK N, B4 E R BPTH FAE.
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14 X8

14.1 KB [(E:

1411 FE NELZBRZAZRRI4.22)14. 5 iR At A = AR B S RERIEIT NSRS NAE
#HTIHRE.

14.1.2 SRS HMEAESHRATE MRS FHER, WOFTHMEXMRENBEATRIESIET
£MIRE, KAMEAEHRFEEARAIENEK.

14.2 FHBENEN—— M EFHESHUNENZERIES —HBHEEARANENER. XFITWE+
SEAN, ERABEZRMIA - HEFMTUEFRESHFREINRENLENIRER TEM,

14.3 MEBRNEFEH —MENRS HREBRE - M EIRMIEHREBFRIETRIMN I £=FIRKE. FE .
ZHRMIGMEERTRN G —HEFTRSENEM NN ERIERENEREL R ALENENN T RERLEM
IMRURSIAMRFE TR SERAPMUARBEMBRIEECCECHIRA#S.

14.4 #IWEX—ROHMAAMAEEIFHEHE X

14.5 {KH=:

14.5.1 AEE. RIEBENEERENFTASNF1470,

14.5.2 Y FROBHERNESFNE—RER =R HFERRE.

14.5.3 HMAR N REEFEXRNEFESUF1470, RIPHRNHFKFEC,

14.5.4 R~FHR L& BURE R ASME B18.2. 6 (9 [ & 4% & #7 L 1T

14.5.56 TZREBMRERBINGF, GFLBERNFESNFI470AE.

14.5.6 WM RAKEEE, NFEROMHE,

14.5.7 N TESNBBEMNBEERNS6.5. IR AMEREMNERE —H.

14.5.8 HERIAIT K HBE, WREMKFEENAELANERTERE, BARSHHHE L.

15%%3%

15.1 BT L EDMNIZRATS] “UESHNIRTE MBMAE WEX

15.2 PAMEBEE—RRNEFIRENRIENIZFOOMERRELRIFR2NRNRB T ERBELRTR
RIsR o

15.3 {RIF HE —RIFRERIERIZF606773X (KENEX) K542 (BRBE) BHIE BITRE.

15.4 AAHRERHIRK:

15.4.1 KRB FH— AR BRIENEER50~90°F(10~32°C) T#17-

15.4.2 B EE

15.4.2.1 XRONELBNGHEINEAER m@Aaﬁ

15.4.2.2 I ONBEBENSEMI000 1ok E—

15.4.2.3 IR AHNERE (T &ﬂ%ﬁ)&ﬁrmﬁﬂL%ﬁm AR R EENEE, BEDSENRE K.

15.4.3 REMAHIRK:

15.4.3.1 KERFIRHNRR. B BEULRELYNERLPBEENNNEEBEE. XREBN A MBI,

15.4.3.2 LERFTRET, UETERHNI~STRENUTRSRETMBRATEZE, B L TEER
BHNEERASH —ESETEM.

15.4.3.3 BEFZAGHA—RFREEE, HEAUTIERNHIME:
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wt
A
Bt
h

BRER, N $14.,1000 1b
1/2 1~3
5/8 2~4
3/4 3~5
7/8 4~6
1 5~7
1-1/8 6~8
15.4. 3.4 AEHBBITRE, A EZNBEERRIR, AINEXTHREFRSNEGRERR, F5

R E BT MR L3 T
15.4.3.5 FEBRILTER, BAHERENERSRE.
15.4.3.6 J07 B 3T, 1 476 1 R 385 B 2 7 F BT R A o o 35 S RO MR SRR A IR A A
15.4.3.7 G LMK BB NI REN, DENEAHHRERD.
15.5 50 /BRI I 50K 75 % F2328 F B 408 E 77 3% — B

16 &

16.1 IRITMHERFITI6 2T AMNKRE, WREBRNE. EARITREHIEE.

16.2 REFITWHKEAR, MLk A RIS TSRS BN SITRA R FEME NG XM HRE R
Fo HIE RPBRFNERE A RRBE—VITTRNGE, EMBERHNM A2 RARARIEHN. BITBHRRRE
HIE AR ARMSEERA £ HIRB AR N ESITAIEIT, B A FHEIE FRsk kB L SHp R ESE .

17 B FNE W
171 RERBREBRPLERNIZBSUFI470ETaZ2N ‘A8 HNLE" —2,

18 EH
18.1 HITHREFHEMERN, FliE/ RBREFHIODTEXNATRUNEITHEFRHBE TRIENXKERE:
18.1.1 BELT. B—H 5o (B, BEMNEE) NP SMRAHRERERANTEZ.1.4F77.1.5mFEHTR
HIER A B R A = HI R iR 2.
18.1.2 §—plis (4. BENEE) BE. IR EAFRIERFTIHRER
1813 HEMZEN NIHRER—FIEFMNHNNEHENFERERS
18.1.4 MR ERXLNER.
18.1.5 WTFBRREMKLEMNER.
18.1.6 N TRIERRBUREHFEREENHA.
18.1.7 HAHLS. Bi2. BENEBESERSHSNITRES,
18.1.8 ASTMFrES. KB T HIRBEE.
18.1.9 A T U i 5T B MR B b k.
1

18.1.10 ARRAEBRABRMBRARELIEPANRSBREET.
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18.2 KRR EREBELRAAIBEN, 7 UEK.

19 HF

191 HEHMFRERUNIHASHRBEAITHLNHREEMMIERAS HOFE. BF. ARIRERFE
ERARREUR BN TEER.

20 FmiRE

201 HERAIFE—FENS—HASHENRSNBEFIE FRAE—NFRIZS ORI HIE

20.2 LHIRFIHFE:

20.2.1 KB TEBIRNK B NIR E “A490TC” 4R

20.2.2 LRIFEF R ARNERNFERMTIER “A490TC” i5&, FlIET TAEBMEEREMNFRSTUARRIZ
Fhigie 2R ELAY.

20.3 RENBRFE—NERSNAUTRZLNE, BERGE EEATUEARME . BENBERSE
ZMH.

20.4 RYOEN —RZRBREXLENERSTHEFRN NN BERERATER, HFETFER.

21 ARREKIBIRE
21.1 g3
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HYDROGEN EMBRITTLEMENT RELIEF

NN ki Yy A

ik REMHMEREER 24 dF

kil Aiat

1 GENERAL £i&

1.1 Purpose of the Standard & Bt H

This standard outlines the procedures and requirements for preventing hydrogen embrittlement in
high-strength steel parts. High strength steel fasteners are covered by this standard but nuts are exclud-
ed. Hydrogen embrittlement can be caused by acid cleaning, phosphating or electroplating, because of
hydrogen absorption, and lack of relief before tensile stresses are applied to the material. This standard
is commensurate with SAE/USCAR-5 with the exception of the hardness value cut offs where a specific
procedure such as a holding period or a heat treatment is required. Where these standards differ, the
specific requirements in this standard take precedence over SAE/USCAR-5.

KIEMET SRENFSHMERTAMITENER. £ ERTRESUUOMIGRERE F. T8I,
BURAESRELENRG S, EZBRMN N ZATWARREAER, $2BRKERFmsIEME. K085
SAE/USCAR-SFRMERN LR AMEE, BERERERMMERHA ST HITHIELE T ZNEEERGRAE. AFES
SAE/USCAR-SIRAER D NAE R —EE, RAREPNIENEKRS FSAE/USCAR-SHRME.

1.2 Purpose of the Process TEHA A

This standard presents the process for preventing hydrogen embrittlement in high-strength steel.

AAREMTAT &R EME R E N SRTIaM T %,

2 PROCESS &#E%ix

2.1 Applicable Hardness of Fasteners Requiring Hydrogen Relief Z K # 17K 5 4b 12 19 X B 4 19
&

The hardness levels referred to in this standard that will determine the type of hydrogen relief re-
quired is the “specified case hardness” for case hardened fasteners (MS-4515, MS-5479, and MS-5001).
For through hardened and tip hardened fasteners (MS-3517, MS-5766, MS-7483, MS-4515B, MS-6149

and MS-8253), the hardness that shall apply in determining the type of hydrogen relief is the “specified
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core hardness.”

XfFREE BN EE 4 (MS-4515. MS-5479 % MS-5001), ARFRERMIRE, REHESLER AT EBURT
HCREERE « }RAKIFRE B R E R X E 4 (RFROEMS-35170 MS-5766. MS-7483. MS-4515B. MS-6149 % MS-
8253), REHEZGAEHF X FEIURTH “THEE" .

2.2 Categories of Surface Treatment REAERIZEHE

2.2.1 Acid Cleaning &k

Acid cleaning must be minimized on high-strength/high-hardness steel parts because it can con-
tribute to hydrogen embrittlement. Therefore, if fasteners or parts with a specified Rockwell hardness
of HRC 32 or greater are to be acid pickled, it is required that a procedure be established for processing
the parts that limits the time in the acid to a maximum of 10 minutes. Controls must be implemented
and records kept on the type and concentration of the acid used, exposure time, acid bath temperature,
and the type and amount of inhibitor. It is required that records be kept on when the parts entered and
exited the various processing stations. For automatic plating equipment, a record of the cycle time will
suffice until the cycle is changed or until the line is interrupted due to breakdown or otherwise.

PARBEILERE/BEENFSHNRE, BAREIME SR Fit, RKEES FHAFHRC 32 KE 4
BTN, XNEFERATLZHNBRSHERTZENN B HKNEDT 028 BRI EBIE R H RN
FhETORE. BAREEERMEFNAIHE. AN SHHESE TR E#RITIER. NTHREBRNE L,
AXTEFART L. LR EMER, DX SEE BN ERNIER.

When hydrogen is absorbed by acid cleaning, it will usually dissipate within 48 hours. It is the
responsibility of the primary supplier to make sure the parts are not delivered to the plant before this
time period has elapsed (see Table 1).

BERNREMEREREASNNABTER. —RHEEERERRELPENSHRZINGERS (LKD) .

As an option, the parts can be placed in a preheated, forced-air-circulating oven for one (1) hour at
115 +/-10 degrees C. See Section 2.3 for details on the baking procedure.

FHI—PEEFE, THAUBBERREIRP (ZEF) B, BEANSEI0CTHRIET/NR . HR2.35%METT .

2.2.2 Phosphating (PS-80) #{k(#%PS-80)

All parts with a specified hardness of HRC 32 or greater, which are acid cleaned (not to exceed 10
minutes) and phosphated to the requirements of PS-80 shall be held in the supplier’s plant for 48 hours
or baked for one (1) hour at 115 +/- 10 degrees C. (See Table 1 and Section 2.3 for Baking Procedure).

FTEBEES TR ATHRC 3204, B (RBI1048) FHEZPS-80FERTRIMLH, NEHRNEN I A
BA8/NK, HAETSHI10CRE THIEV/NY (IR K2.3FMIETTE) o

2.2.3 Mechanical Plating (PS-1536, PS-8956M) ##iE (1ZFr/HEPS-1536, PS-8956M)

CEEfEy 27 2008E 18 g+ . 119 .
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Some hydrogen is absorbed during the acid cleaning and processing procedure of the mechanical
plating process. When steel parts with a specified hardness of HRC 32 or greater are coated by this
procedure, they should be held for 48 hours before shipping to the plant. As an option, the parts may be
baked for 1 hour at 200 +/- 10 degrees C. (See Table 1 and Section 2.3 for Baking Procedure).

SEBRAHFNHENSHRE LS. SYXFERALENSHEBEARTEHFFHRC 32, NEXNAEFZH]
WEA8/NI. FHFE200L10CTHIEVNR (MR K2.3FMIETTE) -

The approved sealer shall be applied after baking.

HEALETFNAERELFTREHFHRT.

TABLE 1: HYDROGEN RELIEF FOR PICKLE AND OIL PHOSPHATE, AND MECHANICALLY
PLATED HIGH-STRENGTH/HIGH HARDNESS PAPTS (1)

R BRI LR B NIMENSRE/SEESMH (1) NIEETHE

PROCESS REFERENCE HARDNESS HRC HYDROGEN RELIEF
Py SEEE Sy Zbrifk i fEFHRC L WAkt
Acid PickleRust and Scale Holdparts for 48hours
removal(No finish other A 487N
. . 32 of greater .
than oilisApplied) ~39 Option:Bake parts for hour at115+/-15 degrees C
[lehn (SRS E A AN @ m: ZE115210°C UL /N3
TRIATHA R T AL 21D
Hold parts for 48hours
Phosphate 5.0 32 of greater A48 /N
Wik =32 Option:Bake parts for hour at115+/-15 degrees C

o fE115410°C FHUE /it
Hold parts for 48hours
Mechanical Plate PS-1536PS- 32 of greater JRCE A8/ N
B 8956M >32 Option:Bake parts for hour at200+/-15 degrees C
ok 7E200+15°C FHERE /N

(1) The hydrogen embrittlement test is not required for these finishes.

(1) LR EAEM LR ERBTEMRIXR.

2.2.4 Zinc Plating (PS-4220), Zinc Alloy Plating (PS-8955), Cadmium Plating (PS-754), Tin
Plating of Spring Steel (PS-791), and Tin-Zinc Alloy Plating (PS-8956E)

TE P (IRAREPS-4220). 5 & £ (IRAFEPS-8955). HHB(1RPS-754) SMENEH (LA EPS-791) REH A& £ (1R
PRAEPS-8956E)

High-strength/high hardness steel parts with a Rockwell hardness of HRC 32 or greater, that are to
be cadmium or zinc electroplated must be plated to the requirements of PS-754 (cadmium) or PS-4220
(zinc) and MUST BE PROPERLY BAKED WITHIN ONE HOUR after plating, and prior to chromate

coating. See Table 2 for bake schedule and Section 2.3 for baking procedure.
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BREESFRATHRC 320558 5/ GEENGI T4, BIURIREPS-754 ($58) 5 PS-4220 (FHFe) #THBIAE
B, FEMAEERVNN AR TESNREE, BREZERBRE A 2 BIHT. BB E L R2ME2.35 BB,

TABLE 2: HYDROGEN RELIEF SCHEDULE FOR ELECTROPLATED
HIGH-STRENGTH/HIGH HARDNESS PARTS
K2 HENSRE/SBEESHNERELE
BAKE TIME(AFTER PLATING)

EiESLfSLSL TEMPERATURE(C) Embrittlement test required MAXIMUM COATINGSPECIFICATION
& ERTEHRC JEFEIREC Where indicated by” TEST” KRR
HEREIN (8] (BSR4
Lessthan  --—--- Not required Code 50 (12 micrometers)
32<<32 ANBRAALS 505 (12um)
3210 36 200+/-10 degrees 4 hours minimum bake-TEST Code 30 (8 micrometers)
32~36 200x10C A /DAL AN - BRI G 305 (Bum)
37 to 39 200+/-10 degrees 8 hours minimum bake-TEST Code 30 (8 micrometers
37~39 200x10°C 2 /DI /NI - EESRAR TG 305 (8um)

NOTE: Unless otherwise specified, and excluding tip-hardened fasteners, high-strength steels hav-
ing a hardness greater than HRC 49 shall not be electroplated. High-strength steels having an HRC 32
or greater shall not be specified to more than Code 30 (8). On all existing drawings where Code 50 is
specified for a part with hardness of HRC 32 or greater are hereby understood to be Code 30.

I BRIESENE, BT RBEEEZEMFN, BEBIHRC 9MEEENF SHRAVFRABREREL BT
X BELSFHRATHRC 2MWFRENFSHNEREEREETYI0S Bum) . AENMBERR LEZREEATS
FHRC 320 BHEEEE NS50SH, R IRI0S HITHE.

2.3 Baking Parts to Prevent Embrittlement X% 451k fetE

High-strength/high-hardness steel parts MUST BE PROPERLY BAKED in a well controlled, cali-
brated, hot-air-recirculating batch oven, or in a continuous conveyor type oven, within one hour after
processing. A baking schedule based on hardness is described in Table 2.

SRR/ SR NG S EREE /N AXITCR AR RNECE SN A RNBETRE P S ESE XM P TIELR
HEE . KR8] 0 3R 2.

The time for the parts to come up to temperature SHALL NOT be counted as part of the minimum
bake time. Because the oven air temperature can differ from the temperature of the parts in a batch
oven, the temperature of batch baked parts must be monitored with a thermocouple placed in the middle
of the load of parts, in the last place in the oven to reach the bake temperature in order to insure that
the proper baking time and temperature are reached. For continuous bake ovens, a temperature trace
through the oven must be run with a calibrated thermocouple in the lowest temperature position, at

least once a year.
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AAEXPRRETRSEZHREF —ENZER, ZHEFATTENNEARARFHARELRIER BN HI0HE R
REBAZSMENPE, KARFAREERZIBERENMT . XM ATHERSEELERRE THRERERRE. X
FiESEXBER, BIEREMAICRN, ABBHREBEFrNEERRNLE, BFEDRN KPR,

Methods should be implemented to aid the heat-up rate of the parts. This includes reducing the
size of the load placed in the oven, using smaller containers, and using containers fabricated from wire
mesh and perforated sheet to allow air circulation into the load. The type of fastener or part, the con-
figuration of the load in the oven, oven identification, and load weight, etc., must be recorded and kept
on file for future reference. It is required that records be kept on the bake temperature and when the
parts entered and exited the bake oven.

FRREGER, RESHEFANTREENTZE. LW 8FERDPREHE. FRRINERE. BERZMATEIL
MM A B BETANRE. REGHSHRRE. THEFANESI T HEFNEE. FREFEESS, LIUF
Micxk. SHELBEFRNE, T LNNPROHUREICRAITE.

3 HYDROGEN EMBRITTLEMENT TEST Shti{ &

Hydrogen embrittlement testing must be applied to finished parts prior to shipments. A torque/ten-
sion test is used for threaded parts and a tensile test is used for non-threaded parts. The test consists
of three steps:

BENGRE/SEESHAEINERZIBIRTER KR BotHEINE, TR MIRE. XA
TEANSBAR:

A. Determine the ultimate torque or tensile stress to failure for threaded and non-threaded parts
respectively.

53 74 TE SR S R0 T SR S O AR PR A B S T LR AR T o

B. Load the parts to 80% of the ultimate torque or tensile stress.

FEZ M E AR PR FE AR PR AL S1A980% .

C. Maintain the torque or tensile stress for 48 hours. Whenever possible, the test fixture should
simulate the intended application.

RIEFHER RN S148/NFo RBFMAYF, IR KA N EDEFRIRIR 54k H 1.

It is the sole responsibility of the supplier to insure that the test procedure, fixture and loads are
sufficient to detect the presence of hydrogen embrittlement in the finished part prior to shipment.

HENBESAERSIAITHRERIRR L. REMBEESERNENE SRR EE.
3.1 Test Load Determination X HTHHEE

3.1.1 Threaded Parts #E4F

Randomly select a minimum of five parts from the lot being evaluated to establish the test load for
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the stress test. Note that the five-part sample is only to establish the test load used for the hydrogen
embrittlement tests. The hydrogen embrittlement test sample size is determined in Section 3.2.

MFNHE—HZHFE R EDSPD2HE, #HEIREET ERUES MR AR E S INE N IREEH.
SN ARNES 25 ERENE,

A. Apply torque to the test part or the mating part of the text fixture until ultimate failure of the
test assembly occurs. The assembly must use material of comparable strength levels. Parts of the same
configuration must be used throughout the hydrogen embrittlement test. Record the failure torque for
each of the five test fasteners. Suggested fixturing methods are discussed in Section 3.6.

WX Z A HARR N TR R ARMNAEE ESMRERIR RARFLIAERBRESRELRNOYEEE. B1E
feitie BAURZRIFHE BN MR EM . L RSN AR EBE M RRIAARE. EERNRETTEES. 6FHILR

The test fixture must represent the intended use of the fastener, and does not have to be application
specific. *Hand or power tool tightening is acceptable, however, the selected tightening method must
also be used in performing the hydrogen embrittlement test (Section 3.3).

R ENLAEPZEMRRSFMN ETUHET2EE. KR TATURAFHITELASBEINITEIR, ES
el EANITETRUAEHERRBEFTNEAN TR . (3.35).

B. The torque to be used in the hydrogen embrittlement test shall be 80% of the average of the five
failure torque readings taken in Step 1. This torque value does not necessarily correspond to the actual
application installation torque for the part.

SRR PEANNEREILTHEENSDBIRAENTEHENE0%. HRAEETEZH KR RENMAREE
R—EME.

C. For threaded parts proceed to Section 3.2 Sample Size Determination and Section 3.3 Perform-

ing Hydrogen Embrittlement Test.
XTROUE, IR ES 2FMER AR NIZRES SFHTEMR XL,

3.1.2 Non-Threaded Parts FiE4t

Randomly select a minimum of five parts from the lot being evaluated. Note that the five-part
sample is only to establish the test load used for hydrogen embrittlement tests. The hydrogen embrittle-
ment test sample size is determined in Section 3.2.

MIFN I E—HOR SR REV B R DS B SER IS MER Y AR B EE R IRLAIRB . SRR
RRNFE3. 25 PR E.

A. Determine an acceptable tensile test method for the geometry and configuration of the part.
The test fixture and test procedure must be agreed upon by DaimlerChrysler Supplier Development and
Materials/Fastener Engineering. Suggested fixturing methods are discussed in Section 3.6. Apply a

tensile load to the part until failure of the test assembly occurs and record the maximum tensile load for
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each of the five test fasteners. Parts of the same configuration must be used throughout the hydrogen
embrittlement test.

RIBEBSHILARTMERIE RS ENRHIXETT R e TRMXE T ALIAED.CHNE L RBIM L ZE
T IIRABINA HEFRRRTTEAES. CFHEERBMNE. AREHEMNNRFTEEZHHR, EXTENM RN
RANNHH . BPERIRE LI ERIFEBN S REED.

B. The load to be used in the hydrogen embrittlement test shall be 80% of the average of the five
maximum tensile load readings taken in Step 1.

S P ERNBF N A D HFEMS D RN AR FHIERS0%.

C. For non-threaded parts proceed to Section 3.2 Sample Size Determination and Section 3.3 Per-
forming Hydrogen Embrittlement Test.

TR, IIRE 3. 2K M ERARNFIRIRE 3. 3FHITE RIS HISE .

3.2 Sample Size Determination # A& X/NEI i E

A lot for the purpose of the hydrogen embrittlement test is defined as follows. For a batch oven,
a lot is a load of baked parts with the same part number. For a continuous baking furnace, a lot (for
a particular part number) is to be defined by the supplier as is agreeable with their process; keeping
in mind that if a failure should occur during the subsequent hydrogen embrittlement test, the lot shall
be scrapped. The lot shall be defined such that all processing traceability is maintained for each part
number/lot identification. Samples used for the hydrogen embrittlement test must be randomly selected
from the lot.

ATFERHEN— PSRN EX T FFERP, —MURRERT RELE. HREFRERAEREE,
ER—NER. B—FREENHEREZSHESHEM4. B FEEXLEER, —MOX EHESHS) 2HHNEHRENE
BERFENIG TELICEBRNMREETRNERXEPRET—PZHFR, WEBMORNSHBERE. 81024
SHEMRSUAREERT BN EFTE. BIESRIXENF RN IMN—HZTHPRETIE

The number of parts to be subjected to the hydrogen embrittlement test must be 115 pieces if the
lot is 2,300 parts or greater, or 5% of the quantity of the lot if less than 2,300 parts. Parts that are
comprised of several components must be tested as whole assemblies.

ARMTHHEXDFBI2300H, WiHERIKENFABLIULENNG, HEAKE D T23004, NS
RHNEHARENABYREENST. AILDAGERN SR BIE R — P BERTIHR.

3.3 Performing Hydrogen Embrittlement Test <S> SR AL

A. The total number of parts determined in Section 3.2 are to be subjected to the hydrogen em-

brittlement test.

SIS A B IL3. 2% R E.

B. These parts are to be loaded using the same fixture, the same loading methods and the same
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test load determined in Section 3.1.1 for threaded parts or Section 3.1.2 for non-threaded parts. Parts
which fail while attempting to be assembled to the test torque (load) should be discarded and cannot
be counted as part of the test lot.
XEZHRABRMFAR R, HENEZRTAMNEBIKREA (BOUF%3.1.15%, TROUHFR3.1.2%) « KR,
REFIREHIE EF) RRANSHNERFT, FAETTARIRRIORNEARERE
C. These parts are to be held at load in the fixture for a period of 48 hours. After the 48 hours
have elapsed:
XTS5 R A R A48/ . 48/ Z/F:
- For threaded parts: Reapply test torque and then remove from the fixture and examine per Sec-
tion 3.4.
N Rt BAEMEEERGHE, REMRE LET, #&3.4541K658,
- For non-threaded parts: Remove from the fixture and examine per Section 3.4.

XNF IR MRA EBUT, #%3.4%K8 8.

3.4 Pass/Fail Determination i I& & it /% M B HI E

Visually inspect the parts which have undergone the 48 hour test. The parts should be free of
cracks or multi-piece fractures. If cracking or fracturing has occurred on one or more of the samples,
the entire lot shall be rejected and scrapped (no rework of these parts is allowed). If none of the sample
parts have cracked or fractured, the lot may be shipped.

Bl T2 48/ N NI SHNTHUEHE, —PHE I MBS, WERTHHA AT
BHME (RATIIX LA o AR LA LR B RUFNH F, WIZH AT AR Ao

3.5 Test Methods X A%

(1). Flat and coned washers pre-assembled or loose, should be tested on a fixture having an over-
size clearance hole so that a high tensile stress is induced to the washer. Pre-assembled screw and
washer, and nut and washer assemblies are to be loaded against a test plate, or spacer. The minimum and
maximum hole diameter of the test plate or spacer must be with in 80% of the minimum and maximum
outside diameter of the washer respectively. The thickness of the test plate, or spacer must be greater
than the minimum washer thickness being tested. Loose washers are to be tested in the same manner.
The minimum across flats dimension of the hex bolt or hex nut being used to test the loose washer must
not be greater than 1.5 times the basic thread size. Five parts must be loaded to 80% of the ultimate
strength of the test assembly as determined in Section 3.1.1 for the hydrogen embrittlement test.

HEBRMASES ENFRERHTEE, AFASHANTFRERHBTEE, NEAARAAZNBILNRA
EBtiTidle, MMERERZBRRNARN . BieMBEEASHURBESNBENAS M, NERR 2R ERSH
L. ARENRFIVENILEN LTRSS SBBIMENREREMR/NMENE0%. KEERIWENEE R A FHIX
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REENSR/NEE. FASHANZEEUERT XHTHR. AT RRIFAEAEENAHERRAAREINR/NY
BWBEEFEATEEARMNNNBUARERN. E. SRIXEN, £%3.1.15HERKERNASERNRRE
B, BRSSP BEREE — M BMRREEN80%.

(). Screws, bolts, or nuts without washers must be loaded against a test plate with a minimum
diameter clearance hole equal to the nominal thread size plus 0.50mm for fasteners M6 (1/4 inch) and
smaller, and plus 1.0mm for larger diameters.

TEERZRTT. B2 RSN ERRIASRNMENBANKKRER L#HTIRE, XF<M6é (1/4 inch)lEE
, IR EARNILE I AFRIBER N LE0.50mm, XfF>M6 (1/4 inch)EEH, IR BERNILE N AT ER N L

1.0mm ,

3.6 Suggested Fixturing Methods ##HFRE L H*

The following suggestions are provided to assist in establishing the test load and method of test to
induce high tensile stress for performing the hydrogen embrittlement test.

THEWAENTHESRIXRNEE, FERRSIRSHARE .

(1). Screws may be scated against a 4-degree wedge to represent a worst case assembly condition.
A flat washer may be inserted between the screw and the wedge test plate to eliminate the effects of
torque robbing features. Serrations, rings, etc. may prevent torquing the fastener to failure due to
socket cam off or recess bit cam out. (NOTE: The washer [.D. should not be larger than 0.04 in (1.0 mm)
over the major diameter of the screw.) The O.D. of the washer should be equal to or greater than the
maximum flange diameter of the screw being tested.

RBEEEE— 4 BEERE LUENRTESNRES 4. TUERENBREEBZEEA—NERERHER
MAFREREMmM=EHEHSHNZNE. B FEFRARERLE ZBE LR EZ B4 TOAEN, iiT TR LAt il
RO IMEF A AEXFMERZE. Of: BENARR AR FRIEHBITRERE0.045%F1.0 mm) , BERIME
VEFRATFHINBRIFAEZER,

(@. Large diameter threaded fasteners may be lubricated to reduce the torque required to fail the
fastener and establish the test torque. If lube is used, the same lube must be used and applied for the
entire test.

MEXKHEN, N F-EXERNBRSURE M, A RRBTLEOR/NEB NN R E. RER TR
7, WEEA KR IR H R AR MIEBET .

(3). Screws with internal drives which cannot be torqued to failure due to bit cam out or failure
should be tested to the maximum torque obtainable without bit cam out or failure. This will be the test
torque for the hydrogen embrittlement test for this type of fastener. The operator performing the test
must use due diligence to apply sufficient pressure with the tool to prevent premature cam out.

AT XRNRITIRE N, BFRERIT OB E R NERRIAMI AT, ML RITKBRATMN &R AHE
AN R A E IMEREALHMERZEGNERIXRHE. REENE TR LEN—EMHEE S
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@). Tapping screws may be tested using pre-threaded holes in test plates to achieve screw failures
instead of thread strippage. Torsional strength testing of the fastener must still be performed where
required.

ABURET NV R AR A RIELNINK RR LT B8R ETHRIR, MA ARSI &F E#T. EEGMNAREEIR BN
ENMERN LI LT,

(5). Screws may be tested by applying torque to head of the screw or to a nut if a nut is used as part
of the test set up.

X FHRETRYIRGG, AIFEARETSA BRI AE, MRIXK R AT TS, e (RSN LE.

4 GENERAL INFORMATION &ig

Certain important information relative to this standard has been included in separate standards. To
assure the processes submitted meet all of D.C requirements, it is mandatory that the requirements in
the following standards be met.

FiPERRLEEREERRAAMIFEN. HERRERETE2FED.CARINER, B MEREZI TIIRENER.

5 REFERENCES & %5

This list is not inclusive and each materials specification must be verified for 9500 and conform
to 9500 where applicable.
FERFREFE L, SOMHRISEF S ANMIBNFSAIRAE (9500) MENEK. o

CS-9003 CS-9800 CS-9801 MS-252 MS-264 MS-482 MS-786
MS-997 MS-1562 MS-2501 MS-3517 MS-4515 MS-5001 MS-5479
MS-5766 MS-6149 MS-6179 MS-7483 MS-8253 MS-8826 MS-8856
MS-8857 MS-Bar MS-Steel MS-Stainless PS-Plating PS-80 PS-791
PS-8955 PS-8956 SAE/USCAR-5 SAE/USCAR-7

CEBEfEY 7200818 g+ . 127 .
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