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PROPRIETARY INFORMATION 2
INFORMATION ON THIS DOCUMENT IS A 2
TRADE SECRET, PROPRIETARY. AND =
SHALL NOT BE USED OR REPRODUCED IN| <&
TECHNOLOGIES LENGTH SEE LENGTH WHOLE OR IN PART WITHOUT WRITTEN cg)z
TOLERANCE | AUTHORIZATION OF SPS TECHNOLOGIES || &
TABLE 11 @
—= |=—N (HEAD PROTRUSION) AND SHEET 3 v
OPTIONAL MACHINE |
— = l«—— H (REF) SOCKET AND THREAD )
SEE NOTE 4 TO HEAD CONFIGURATION N
LG
MAX THREE
" SEE SHEET 3 — s oS S
LB = ‘\45° F —e= |== —
SEE SHEET 3 /)\ REF
84° ' 1 | I N
80° L N [T
1 G | 171 —
[:Z:j on || 7| °B |orcE | M 28
7 * L DN §§
A
F R R 3
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TABLE I 2
DASH SIZE THREAD DESIGNATION [4]a] 2B F [Z1¢] H N Q R W
NO UNRF__[CLASS UNRC  [CLASS [MAX(a IMINCEY MAX | MIN | MIN | REF | REF [ WAX | MIN [MAx | Max | nom | ©
90 | HO 060-80] 3A L1388 .117] .060 | .0568.025 .0812].044].032 |.027 [.OLL [.006].035 | o
91 [ H1 073-72] 3A ~073-64] 38 | .16 143 . 073 | . 0695[ . 031 | . 0942]- 054]. 042 [. 035 .014 [.008] .050 | &
g2 | He 086-64] 3A .086-56] 3@ | .197] .168] .086 | .0822] .038 | . 234]. 064]. 04 |.034 .0l5 [.0l0].050 | >
93 3 99-56] 34 T099-48] 3 | . 2261 . 193 99 | - 0949 . Ohh | . 1444]. 073|.046 [. 037 [.018 |.010] -0625| ~
94 |tk 12-48] 3A C112-40] 3A | . 2551 . 218 [2 | . 1075 .055] . 1652 083].061 |.04] |. 021 21~.0825] ()
g i 25-44] 3Q 125-40] 3A | . 2811 . 240 25 | . 1202 . 061 ] . 1795].090].057 |.046 |. 022 4] . 0781
96 | 16 38=40] 34 . 138-32| 3@ | . 307 .26 38 [ . 1329 .066] . 1985].097].061 |.049 |.024 51.0781
98| Hs C4-36] 3A . 164-32] 3Q | .359 | . 301 64 | . 16585[.076] .2400]- 112].067 |.055 |.026 |.015] .0937|| B
3 HI 90-32| 3A L 190-24 3@ | .41 . 359 90 | . 1840] . 087 | . 2440]. [27].095 . 081 [.028 . 015] . 1250 $
4 [ 1/4" 250-28] _3A .250-20] 38 | .53 480 . 250 | . 2435 . 111 ] . 3314 161].113 [.099 ].029 [.015] . 1562|
5 [ 5716 312-24] 3A . 312-18| 3@ | .656] . 600 .3125] . 3053 . 135 .4047]. 198].143 |.128 .031 |.015] . 1875
6 | 3/8" 375-24] 3A . 37516 3@ | . 781 . 720 .375 | . 3678 . 159 | . 4854 234]. 168 |.152 |.033 Sy O
T 77167 | . 437-20] 34 _L37-14] 3 | .844[ . 78I | . 4375 . 4294l . 159 .5698]. 234]. 155 . 140 |. 034 51 . 2500 o
s 1/2" 500-20] _3A ~S00-13] 3 | .938[ .870] .500 | . 4919]. 172 .6500].251].162 |.147 |.034 5 .312# N
9 [ 9/716" | .562-18] 3A .562-12] 34 . 063 . 993 . 5625 . 5560/ .220| . 7200].288[.194 |. 177 |.036 5. 3125| @
0 5/8" 625-18] 3A . 62511 3A . 188 [ 1. 112] .625 [ . 6163 .220 .8012]. 324].219 |.201 |.040 [. 015 .375%| 3
2 [ 3747 750-16] 3A . 750-10] 3A . 438 1.355] . 750 | . 7406 . 220 1. 1100].396]. 181 [.16 040 5. 5000
L1 778" 875-14] 3A . 875 2A 688 | 1.604 | .875 | . 8647 . 248 [1.2896]. 468].221 |.206 |. 040 ST .5620| ()
6 1 000-12] 3A .000-8 | 34 938 1. 841 [1. 0000 . 9886| . 297 [1. 4682]. 540]. 260 |. 246 [. 040 [. 0 .6250|
8 [1-1/78" 1. 125-12] 2A C125-7 | oA 1868 [ 2. 079 1. 1250[1.1086] . 325 [1. 6250 611]. 336 [. 319 |. 040 31750 || 3
0 [1-1/74"]1.250-12] 2A .250-7 | oA [2.438[2.316[1.2500[1.2336] . 358 [ 1. 6250]. 683]. 484 | . 464 |. 040 ] .87/5 | %
22 [1-3/8" 1. 3/5-12] 2A . 3756 | oA [2.688[2.553 1. 3750[1. 3568] . 402 [ 1. 8026]. 755]. 510 [. 485 |. 040 31 .875 | 3
24 [1-1/2"11.500-12] 2A .500-6 | oA [2.938[2. 791 [1.5000[1. 4818 . 435 (2. 18701.827]. 417 [.387 |. 040 21]1.000
(a) MAXIMUM - TO THEORETICAL SHARP CORNERS. (b) MINIMUM - ABSOLUTE WITH A FLAT. ©)
LENGTH TOLERANCE TABLE TABLE TII N
SIZE UP _TO 1~ INCL. OVER 1~ TO 2-1/2 INCL. OVER 2-1/2 T0 6" INCL. | OVER 6~ 3
HO THRU 3/8" -.03 -. 04 -. 06 - 12 °
7/16" THRU 3/4" -.03 -. 06 -. 08 -. 12 C)
7/8" AND UP -. 05 -. 10 — 14 —. 20 ~
TABLE I1I s
TENSILE STRENGTH |RECOMMENDED SEATING |DOUBLE SHEAR 3
SIZE IN POUNDS TORQUE IN INCH POUNDS | STRENGTH X
(c) PLAIN () OF BODY Ce) o
UNRC UNRF UNRC UNRF LBS. MIN. THE RECOMMENDED SEATING TORQUES LISTED
HO - 100 - .0 260] . 010 SERVE AS GUIDELINES ONLY. EVEN WHEN =
H1 150 160 1.7 -8 380 . 010 USING THE RECOMMENDED S
H2 210 220 2.8 3.0 520] . 010 SEATING TORQUES. THE INDUCED LOADS OBTAINED a
H3 270 290 4.3 4.5 700] . 010 MAY VARY AS MUCH AS *25% DEPENDING UPON S
H4 340 370 5. 0 5. 6 880| . 010 THE UNCONTROLLED VARIABLES
e VA 0 e g o3 oo 015 SUCH AS MATING MATERIAL. PLATING.
c : : : : LUBRICATION. SURFACE FINISH. HARDNESS.
Ho 210 570 11. 0 12. 0 » 3401 . 015 BOLT/JOINT COMPL IANCE. w
iB 790 830 20.0 21.0 . 900 . 015 METHOD OF TIGHTENING. ETC. S
il 980 1.120 30. 0 34. 0 2.560] .015 N
1/4” [, 780 2, 040 71.0 81.0 4, 400] . 015 S
5/16" 2. 940 2, 250 123.0 136. 0 6. 900] . 020 HOWEVER. THE BEST Way TO DETERMINE o
3/8" 4, 390 4, 920 218.0 247.0 9, 940] . 020 .
7/16" 5, 950 6. 650 349.0 388. 0 13,520[ . 020 on T R RO I T, R G g*
172" 7, 950 8, 950 532.0 600. 0 17,680 . 020 SAMPLE BOLTS UNTIL THEY JUST BEGIN TO YIELD. | @&
is18 0. 200 11. 400 767. 0 856.0 22. 4001 . 030 THE OPTIMUM TORQUE IS 80% OF THIS VALUE. S
5/8 2. 700 14, 300] 1. 060.0] _1.200.0 27.600] . 030 o
3747 8, 700 20,900 1.880.0] 2,100.0 39,800 . 030
778" 25, 900 28,500]  3,030.0] 3, 340.0 54, 200] . 030
1 33,900 37,100 4,550.0 5, 000.0 70, 600 . 040
(c) THE TENSILE STRENGTH IS BASED ON 56 KSI AND THE TENSILE STRESS AREA PER ASME BI. 1.
(d) TORQUE VALUES LISTED ARE FOR PLAIN SCREWS. FOR CADMIUM PLATED SCREWS. MULTIPLY RECOMMENDED SEATING
TORQUE BY . 75: FOR ZINC PLATED SCREWS MULTIPLY BY 1. 40
(e) RUNOUT - SOCKET TO BODY WITHIN "X" T.I.R.

TOLERANCES ¢.

SURFACE ROUGHNESS 125/
UNLESS OTHERWISE NOTED

010 AND 2° FSCM NO. 56878

CUSTODIAN:
JENKINTOWN, PA.

TITLE

DRAFTED IN ACCORDANCE WITH ASME Y14.5M

DRAWN BY :KATHY SCHWARTZ

DATE: 4/12/97

APPROVED:

APPROVED: L KLINE

DATE: 3/12/03

SCREW,
AUSTENITIC STAINLESS STEEL.

82° FLAT HEAD

STANDARDS AND SPECIFICATIONS
FF-S-86

EXCEPT AS NOTED

HEXAGON RECESS
56 KSI U.T.S.

PART NUMBER:
94701C H>=C HYC X=C HC )

SHEET |

OF 3

ER-020




XXX URKS OGENERHIED XXX FPRINIED LUFLIES HRKE UNLUNIRULLED

ER-020

SHEET 2 OF 3

94701C )=C HYC I)=C >C )

PART NUMBER:

BASIC PART NUMBER

ECHNOLOGIES

sps

DRAWING NUMBER ISSUE DATE |REVISION
3/23/98
_Tv I_W l@&vgw@___ /12797 (D srer97 (2 (®) sr23s98 (&) 1729199 (5) 9/9/99 (&) 111299 (7) vis1ss00  (8) 3/12/01 () 3/05/03
R NN
lolololololblololdk = = = = == == == M [
NN NN N N N NN Y 00100{00(¢X |00 foofeoloo]oolooloolcoloolooloolcolcoleolootoolcolcolooiex » N v zZ
5 LB L [ fOn O~ [ - fon O~ |2 {0 LB 010100{00{00{C0IA0| 00| 00IC0IX 100]00100100]00{00{00{00{00{00]00]0] 00} 00 [00100{00{00 {00} nOWN 0N w o
a S0l Y SSISS I A Y RPN N WV W W T R 0 A S e IRV " 2528 & z oS
o —
£l |e P e e e e = 40do © > Iy
w f=q NN NN N N N NN Y O O O O olo| olo| olo| = i n — . o 00 —
I~ b~ > LA —
z P koko koko ol P [niLALAIILAILALALAILALA{LA LA LAEAILALALALALALAILAILY e .o |
W = NV I AIMIMIMINI << (A fodfod| Ol — il LAk z LW w Ko whe
S okoklolloln| | O O O O olo| olo| olo| a0 o Vo ¥=0
>>>> > — O Y=y
1%} NN NN YN N R e N R e e D 1 1 1 S SN S NS IR TN N R TN Y a
w o NN AN NN NN NN o for [o~[o~for|0~[o~for oo~ o~ jo~om o~ forfom oo~ o~ o [ e e e~ _nln I
T Ll T P E T T T LT LSl ol ool ol el sl sl o sl al sl ol sl ol sl ok oL sl o) oo = -5 S e -
e - O] ® - ! IIINIMIMININLT T |l Of foofo~| O —ein| || %] WO O EE% WW.M
© ® i ———— =
by o oblololblololol ~ )| = = = = olo olo olo L S S a0 a 4
0OKX | O O O O AL ILALA|LA|LN [ | | >> Ol
= LG MO0 LG LN LALLM~~~ = D_.D_.D_.D_. D_- TTW m._m.._P
e NN e R e, .
_n._m_ ool OUIAINININIMIN T (NI ST LA LNILN{O[O|™ [0o[o~ O —(euMf T |LN) m mmmm m OBB% wnnv \.U
e ~
s lolololololl = = = = = olo olo n [T T w0 oTw
SIS O O O O O O[O O[O L DOV V MO 0O
N LB MY MO0 N D] LB O O O O O OO LALNLNLNILN] - mmmm m mMM_m”_ Om_._l_u_
................................... ~
z © oo N NN MIN T T[N (L[LA LKool |~ [eofo~|Of—f| m Oy Y ﬁﬂﬂE _m_R._WPPX
s\
.ulu f=1 oklo) N O O O O O (o () (o () [0 LW T [ _._I.__
oo 1Sy O o) O O oo olo
= © ninishsnints! o [ AL LA ALY lells! z gaaata W g yuozw
=lel |- - o wwwwsw SHHS Ehwwd
................................ R b =
o _._W._ = NN NN < [NT(L[LA koo~~~ Ol —{au) X FEEFEOE WAL O =t
4 lolololo = ol = = = olo = CTTTLID QN Ad>>
alo SIS QRIE22AA2 = == O I 1T 1@ TWWIT T =
= v o MM N ) O{00100{0{LNLALANININ O{eleoleo|LnLAMINIMIN{EI00| m PPPPCPWDI._.A”IHMD_LM mm_.“.__K_.Tr
a0 R RN
Tl HoO|— © UMMM < s oAk oI oolo~] W WWWWWWERDI._DI._ER._EE % "
n ~
AR lolololo n = = = = = olo a Hodg >l o M
5]
- B lololo OLALALNO NLNLr OLAILALNOIOILALAILALALAILN| = 233 1>3H>00 X uLY
wl® LG | Nojolofn LG | pn{LnadaiIO| N~ IEAiEA{LN A AINIO IO et “ o %%m%rkmw_ﬂ_mmﬁﬁmmpmw
D Q ‘et 1 O (Y A AINMIMINMINININ S LALALA S Sl Sf S foS) o~ Z OOOCO~O~NONN Ol —
la ] I = [ 1 111 0Z1 1 MT
O|lw oklo f=y o o o = = olo] T /A OoATH I MDNZ=OL Xl
=l 0k NN ofuiaukolok oI ofuaakokoleuIAA D 2L
= — I_B MO0V I_B 0| N D[00COKO(O| N OO s 1 I .uln I NG
................................ = O
ol|la ) ~ 5! NI NUNINININ T [T < LALALAILALAK SIS n =z T oA TZ
S| = ~ %) =
R N e G 25 95
> g o ® o aaal o OO NALNOIOICIALNILT DL [=a W z dx Q0
— ol S [nLnloo)n) 4 SIS SR RN NS S SRR NN oo o —= T o
Lot SEEEE RN AR EEEEE N NNEECEEEEEEEERE RS ) w L [
z|Q ¥
— u .uln 559“727 P Pl I [ I = e = r Jr fr [~ r =~ [~ r= |~~~ {~<| = =
m o o| FHr ek o I~ oo feuteu~(~ fefeu~ [~ feuioul~ |~ feueu~ I~ e~ e~ » o
aul EERREE RNl RN
m z _._N._ IO~ © lolo| UMMM T[T AL kOk o[ _M_ _W_
IT| ™ Iy
w o loloblolo = ol ol ol ol ol ol c T
B [ALnfeulookNio| ~ NN VNN N VN N N NN NN NN N N N NV Y (G E
W m LG klkukolool—n)| LG || — kol ol—]—l ok ol —l Ol Ol—{—k Ol Of—]—k Ok Ol —f—fc Ol —dc Of—] v o N
3|6 ook [ 1111111 | |]] H-oH— NN [ LA OO ]od] W m(_
@O
a| e Slolololol o ol ol ol = ol — |
z kokol<r o~ o~ O[O~ 10+~ [0~ | O~ [0~{0~ |0~ 0~ 0~ [0~~~ o~ o~ | O[O~ fo~ jor o 1 O =
<T
Q@ ks i~ (o] o olcof—I—lofcol—|—{oko|—[—folo|——kofko|—|—foko|—| w z any
..... i) RN,
5 wU. ool © ol IdAUIMINININT [T T Lolnnnfof _.._I._ U m(_
o ~N
gl e F=1 ool M O O O O o o n z _.._Il.
w|m <T
] BRI =) ol ol ol ol I n & =
7 Pl PNk P JolofLnniojolniinioioininiclofniiooiminioioln| O W oz
. e NN N EEEEX NENEEECEEEEEEEREER w oo o
a J O Al
] e Z -
~~Lio| O o o o
2 ol FHnko m| ko~ ol —folol——~{iol——ofol—] g 9 v
| RN R RN R
~ - allalal ol | Bl IOHNINAIMININ < ||| 2 .plm _m_R._l
g o lololol 3 = = ol = o _.W._ W.mv_
[nLnfeuieol R .
= LG kool LG oolcoiMiM| NN NN |OOICOININ N ..H._bm .Flv%_
» & Sloloio) o M NV ININIMIMINMINT < <A _._N.__.._I._G m
wl = .
— x lolo Olc o = o) oA DO
© =] OSSN 1= o o o nzz ZZ
S & m o m AN OISO INISIOININO] o a aw—
g 4  8elals R EEENKNNEEEE The Th
£ T o ~ tNZ - M
S = o lololol —_ = = = = 10 .=
| Q LOLNOLN LA LDAILALAALALDILALOLY T —=ONLD
s g LG kLN~ LG [~ [ P~ {outa™ et~ HINZWNZ
- SIololo oo o e e Y NIV _m_R._B_._N._W.KT
m T SYSESYSEEYNS BRSNS YSESYSESYNSESYNSESNSEYEY EZ>IXX
s E .= N N NN Wh LN NSNS NSNS NSNS NSNS NSNS NSNS NN THHEY T T
N Wm/u.oo == == | —=]—=IN u WW?) YN 2N Y N M W B MV [ N N ' [ N N VN [y N Vo [ Y [y P T aYab N
o128 el e[l f Sall [l el Lol folfod Pofofo] [l L fe] ] | [of—ednlsinkoi~loojo~ o]
] A MM |22 Sl eS| T i) OIS~ Joojoofor|o~ R ..
—~QM I

DRAFTED
IN ACCORDANCE

WITH ASME Yl4. 5M

TOLERANCES £.010 AND 2
SURFACE ROUGHNESSIZ§/_
UNLESS OTHERWISE NOTED



xXxx DRS GENERATED k% PRINTED COPIES ARE UNCONTROLLED

Sps

Ad

B>

c>

D>

E>

F>

TECHNOLOGIES
<——— LENGTH ———==
LG LT
LB LTT
A L
1 I
4> l
4 L = = = —
TABLE V
LT LTT
DIAMETER MIN MAX
HO 0.50 0.62
H1 0.62 0.77
12 Q.62 Q. 80
H3 0.62 Q.83
H4 0.75 0.99
HS 0. 75 1. 00
H6 0. 75 1. 05
03 0.88 -19
H1O 0. 88 .27
1/4 - 00 - 50
S5/16 .12 . 71
3/8 - 25 . 94
7/16 . 38 2. 17
1/2 - 50 2. 38
S5/8 .75 2. 82
3/4 2.00 3.25
7/8 2.25 3.69
2. 50 4.12
-1/8 2. 81 4. 65
—1/4 3.12 5. 09
-3/8 3. 44 5. 65
1-1/2 3.75 6.08

THE LENGTH OF THE THREAD SHALL BE MEASURED. PARALLEL TO THE AXIS OF THE SCREW. FROM THE EXTREME POINT TO
THE LAST COMPLETE (FULL-FORM) THREAD. THREAD LENGTH, ON SOCKET FLAT COUNTERSUNK HEAD CAP SCREWS., SHALL BE
AS DEFINED BY TABLE IV AND APPLICABLE NOTES.

GRIP GAGING LENGTH (LG): GRIP GAGING LENGTH IS THE DISTANCE, MEASURED PARALLEL TO THE AXIS OF THE SCREW.
FROM THE TOP OF THE HEAD TO THE FIRST COMPLETE (FULL-FORM) THREAD UNDER THE HEAD - SEE SHEET 3.

BODY LENGTH (LB): BODY LENGTH IS THE LENGTH, MEASURED PARALLEL TO THE AXIS OF THE SCREW, OF THE UNTHREADED
PORTION OF THE SHANK AND THE HEAD HEIGHT - SEE SHEET 3.

TABULATED (LG) VALUES ARE MAXIMUM AND REPRESENT THE MINIMUM DESIGN GRIP LENGTH, INCLUDING THE REFERENCE
HEAD HEIGHT, OF THE SCREW. THEY SHALL BE MEASURED FROM THE TOP OF THE HEAD TO THE FACE OF A GO THREAD RING
GAGE. HAVING THE THREAD COUNTERSINK AND/OR COUNTERBORE REMOVED. WHICH HAS BEEN ASSEMBLED BY HAND AS FAR

AS THE THREAD WILL PERMIT. THE TABULATED (LB) VALUES ARE MINIMUM AND REPRESENT THE MINIMUM BODY LENGTH,
INCLUDING THE REFERENCE HEAD HEIGHT OF THE SCREW. THEY ARE EQUAL TO (LG) MINUS 5 TIMES THE PITCH OF THE
UNRC THREAD FOR THE RESPECTIVE SCREW SIZE.

SCREWS HAVING NOMINAL LENGTHS FALLING BETWEEN THOSE FOR WHICH (LG) AND (LB) VALUES ARE TABULATED IN
TABLE IV SHALL HAVE (LG) AND (LB) DIMENSIONS CONFORMING WITH THOSE OF THE NEXT SHORTER TABULATED NOMINAL
LENGTH FOR THE RESPECTIVE SCREW SIZE.

FOR SCREWS OF NOMINAL LENGTHS LONGER THAN THOSE FOR WHICH (LG) AND (LB) VALUES ARE TABULATED IN TABLE IV
AND FOR SCREWS OVER 1 INCH IN DIAMETER, THE MAXIMUM GRIP GAGING LENGTH (LG)> AND THE MINIMUM BODY
LENGTH (LB) OF THE SCREWS SHALL BE DETERMINED AS SHOWN IN TABLE V.

LG L - LT

LB TT
WHERE: L = NOMINAL LENGTH: LT = MINIMUM THREAD LENGTH: LTT = MAXIMUM TOTAL THREAD LENGTH
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