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FNPRT::WANDS via FNPRT
 

JOB 1300
 

CLAMP_DAT.LPD_17247B_O;
 
1
 

File: 

Owner UIC: 
Account: 

Priority:
 
Submit queue:
 
Submitted:
 
Printer name:
 
Executor queue:
 
VMS node:
 
Data Format:
 
Form:
 

$1$DKA100:[VMS$COMMON.DQS$SERVER]CLAMP_DAT.LPD_17247B_
 
0;1
 
DQS$SERVER
 
FNPRT::
 

100 
WH11 X_LW16_PS 
30-APR-1999 08:36:59.06 
wh11x_lw16@ppd wh printers 
WH11X_LW16_PS 
FNPRT 
TEXT 
LTR_12 

NOTE: This job was queued by DOS as number 1298 on node FNPRT by user WANDS at 30-APR-1999 08:36 

NOTE: Remote LPD request from WANDS@RDALPH3Job=597 

Digital Equipment Corporation 

VAXshare Print Server V1.2 VAXNMS V5.5-2 



Ibatch 
Iprep7 
Itit, clamp analysis 
c********* 
c********* element types 
c********* 

et,l,63 ! plate 
c********* 
c********* material properties 
c********* 
eX,l,2ge6
 
dens, 1, (8 I 7 . 7 ) * ( . 2 841 3 8 6 . 4 )
 
c********* 
c********* real constants 
c********* 
r,l,l 
c*********** 
c*********** keypoints 
c*********** 
k,1,,-75.02 
k,2,52.2,-75.02 
k,3,kx(2)+14,ky(2) 
k,4,kx(3) ,ky(3)+14 
k,5,95.32,-32.2 
k,6,kx(5) ,0 
k,7,l06.3,2 
k,8,kx(7)+10,ky(7) 
k,9,121.4,0 
k,10,kx(9) ,ky(9)+6 
k,ll,kx(2),-ky(2) 
k,12,0,-ky(1) 
c******************* lines 
1,1,2,10 
1,2,3,4 
1,3,4 
1,4,5 
1,5,6 
1,6,7,4 
1,7,8 
1,8,9 
1,9,10 
1,10,11 
1,11,12 
1,1,12 
save 
c******************* area 
al, all 
aatt,l,l,l 
c*********** 
c*********** mesh 
c*********** 
esize,5
 
amesh, all
 
c***********
 
c*********** reflect
 
c*********** 
*get,inc,node"num,max
 
nsym,l,inc,all
 
esym, ,inc, all
 
numm,node
 
c***********
 
fini
 
lexit
 



PRINT F REACTION SOLUTIONS PER NODE 

***** POST1 TOTAL REACTION SOLUTION LISTING ***** 

LOAD STEP= 1 SUBSTEP= 1 
TIME= 1.0000 LOAD CASE= 0 

THE FOLLOWING X,Y,Z SOLUTIONS ARE IN GLOBAL COORDINATES 

NODE FX FY FZ 
7 1903.7 

14 1257.1 10.185 
37 368.27 681. 65 

643 2395.8 
650 2290.6 10.185 
673 631.73 681.65 

TOTAL VALUES 
VALUE 1000.0 7847.2 13 83.7 
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ANSYS 5.5.1SP 
APR 30 1999 
08:25:12 
NODAL SOLUTION 
STEP=l 
SUB =1 
TIME=l 
U2 
TOP 
RSYS=O 
DMX =1.084 
SEPC=7.021 
SMN =-1.084 
SMX =.200464 
RFOR 
A =-1.012 
B =-.869562 
C =-.726892 
D =-.584222 
E =-.441551 
F =-.298881 
G =-.156211 
H =-.013541 
I =.129129 

out ~ plane displacement for 10 degree ~ilt 



ANSYS 5.5.1SP 
APR 30 1999 
08:30:34 
NODAL SOLUTION 
STEP=l 
SUB =1 
TIME=l 
SINT (AVG) 
TOP 
DMX =1.084 
SMN =14.609 
SMX =5942 
SMXB=7035 
U 
RFOR 
A =179.271 
B =508.596 
C =837.92 
D =1167 
E =1497 
F =1826 
G =2155 
H =2485 
I =2814 
J =3143 
K =3473 
L =3802 
M =4131 
N =4460 
o =4790 
P =5119 
Q =5448 
R =5778 

stre ~ intensity 



FNPRT::WANDS
 

JOB 1516
 

CLAMP 90 1 EPS.LPO 140
 
90C_0;1
 

File: $1 $DKA200:[PRINTER_SPOOL]CLAMP_90_1_EPS.LPD_14D9DC_O;1 
Account: G147_C 

Priority: 100 
Submit queue: WH11X_LW16_PS 
Submitted: 30-APR-1999 09:19:02.98 
Printer name: wh11x_lw16@ppd wh printers 
Executor queue: WH11 X_LW16_PS 
VMS node: FNPRT 
Data Format: POSTSCRIPT 
Form: PS_PLAIN 

NOTE: Remote LPD request from WANDS@RDALPH3Job=691 

Digital Equipment Corporation 

VAXshare Print Server V1.2 VAXNMS V5.5-2 



PRINT F REACTION SOLUTIONS PER NODE 

***** POST1 TOTAL REACTION SOLUTION LISTING ***** 

LOAD STEP= 1 SUBSTEP= 1 
TIME= 1.0000 LOAD CASE= 0 

THE FOLLOWING X,Y,Z SOLUTIONS ARE IN GLOBAL COORDINATES 

NODE FX FY FZ 
7 1936.7 

14 1284.7 -0.32962E-18 
37 366.09 0.19980E-18 

643 2428.7 
650 2318.2 0.22993E-18 
673 633.91 -0.10011E-18 

TOTAL VALUES 
VALUE 1000.0 7968.3 -0.99898E-29 



ANSYS 5.5.1SP 
APR 30 1999 
09:13:52 
NODAL SOLUTION 
STEP=1 
SUB =1 
TIME=1 
UZ 
TOP 
RSYS=O 
DMX =.462E-03 
SEPC=42.533 
SMN =0 
SMX =0 
A =0 
B =0 
C =0 
D =0 
E =0 
F =0 
G =0 
H =0 
I =0 
J =0 
K =0 
L =0 
M =0 
N =0 
a =0 
P =0 
Q =0 
R =0 

Out ~~ plane displacement for 90 degrees 



L 

!l 

ANSYS 5.5.1SP 
APR 30 1999 
09:12:31 
NODAL SOLUTION 
STEP=l 
SUB =1 
TIME=l 
SINT (AVG) 
TOP 
DMX =.462E-03 
SMN =.391136 
SMX =708.657 
SMXB=941.78 
A =20.065 
B =59.413 
C =98.761 
D =138.109 
E =177.458 
F =216.806 
G =256.154 
H =295.502 
I =334.85 
J =374.198 
K =413.546 
L =452.894 
M =492.242 
N =531.591 
o =570.939 
P =610.287 
Q =649.635 
R =688.983 

stre~~ intensity for 90 degrees
 



........ ,"
 ... - 1y ····,·~ ....... ~ ....\~.... ~. ~
 

I
 
i ~ \ 

i ;t;., " ",-. - ..~"",. '--, I \'. 

-+-y-/.-."..-/--+- .. _-~----t-:-------o.~.-1-. 
"\ 

"..•. r ...;-

I I I'·. 

I '.
'1
 I 

I
,
. , 

I 
/./ I
 

.... 
.' j I
 

/1
,"j:'1

'. 
"\.. 

/-. ..... '\.'-'\. I
 
.//.··:'1 '" '. ''\ 

.~ p', ~",+-. 

//""''. "'; 

J .' '<'~_ ~ ~ ~-J / 

/:: 
f I 



, 
I, 

-~ .--.L

iN.. Ansy!' rmiL{ ~ PWi'lt ,~ kl~ f!ny,.J:. ~~ 
ltt:: l0 0 "t1~.eJ.. f()SI'1t~ . 

~i'lJ -;. ~'s MtS,'S f -Ik \W~ I,rv"d5 Itorvb; Mt,;., ~ 
hQ04.) 37( cwJ 673 ~ : 

f)( ~ (032'£1, Lfn'Cb~ t~ ) 
F:c ~ 6~~ th. l ~ro· yUL) 

A&4J,iY)"'j:;. IY(~'-/ cj;~J MJ hg.",)beet ft I1l ~C'v,r, w..
 
t;'MM'5 I ~h Gd,it.'.-r1 / P"-dZ 3~1 Pm",? f
f 

5t(}.1/'c Fhct(~ C<leifz'd.0\t ft stM.( tY1 )~( ~
 

&tt~ -fee' ~ ~ &."c£it~;' 0, ~'7 , t~,
 

-f :=JoN. rd~ -F=o,~1 
I 

-_. _ _ ~--. ~_. __ .._N" =- b8t- Lh
f::. 0137)< bg- L :::. Ph ~·1 &.tb 

« 637/ JJJ 
/Vet. 

o HM\ -tiN )'l2r~rl~ ~'7 tl.LlJ ItT (j)N711q P()IJVT 

-f-=-jo N wl~ -fa" 0.31 

-£ -=- b1 ?-11 
N~ -=l _ (;-31

-Jo 0\3q ~ (6 'UJ. 5 lb . 



I 
--L---~__L ~ I_ 

I 

! 

F=- =:.;1.N vI~ 'rV ~ tIJ)A). s-)J 
f~ Q)Ublfi,) 

=- ?7A?( lb 

i ~-J.- N 

W' , ", t /foAtci'}-k 1\ ISC I A~]), /3Fft1 viiiGttlIi5 

-6 4 2S 4 rl".;<.,,;1 ~ F;';vm.I"'5 I P"'~2--30) / ~,h,... 
~J ~ 

$'t?~ erv0;l h~n),) ~ 7wfJfJY"tjunCh1 

!Al~ cot -enJ oJ ~c-o / tJ-L 
m~. rnom~,* ~ 

r{;r,-r/ P/~ ~ fx 0\ 

WJ~ p""2- N =- [bXJ"SL.b 
, -"- " ..., .-..._-"--- ... 

ot -=:. <? vt) 

rn ""'?C ::. 1b1-0 S )( ~ 
=- bC/87- ~b-()ry 

1-1.. 
T(?~1l 

A5!Y- Ctr./J. 



I 3 
-~---'--~-----~- --

j 

-~-'·--------rl--~ 

:0- YV-r: = 0:(11{ ~ 3 
33~33 .. 

IN)~ ')K-oo O'I~%;;" 

b= 1-1\:t6~- ~~¥~p~ 

d::[¥ 
:::\ Gxo~ _ (J i iJ ~ 

J ~-~ ''fj"]J - I-~'{:I 

~ ff0e f~'· ir)'hltik. f~ 
~) 1tN ~~« ~ S-YLJ, ~. . 

+bY ~ ~ ~~~~q'~7> ~c1,~ ~;. 1>0··· 

if) ~ 1iJl:= JQU;Q/4)N ON 'r1IG QAt'fW~ flfl7tr lr;Jfil . 
N 

t 

AlMr~j'o;t.. A/~(~, BfN1])~ /YI{J) RJRPfflUfS I ~ 
;)~l; I know'?)J 1/~ f1lftf.1'm-, dtf!e'V/;""" be~· .L». 

ql,\fPw;ts: 

P~ll-
~I =- (),Ob~/) E.I.. 

wk p.:: IV::. {020 15" J!p 
\

Ol:::.~w, 

~-=-~~
 

G- :. ~~ XLd)t
 

J ~ ~ '-.(1m£T~
 
(7/ - 11.

;=. -0, Q:D3"vn~ 



___ 

4

"=- o.ool2. Vl-) 

2). Tk wr-/'I1'>V."" rkf(.eNfJ;'" fr <f\'\e,h~ 

b.mJ"f, 7.-:: p"'v l J t '" ) 
3El 

'Vvl~ p~{V;:. Ih~.S L.h 
,

0\. '=- lf- tl') 

1; =- 2-,?x { tYo 

I %o.~Ct~f. 
J ~ <f ~ 

1~S}( Ii- v l <1-+4-) 
3x V?)! (1J~)( ~.~ 

i, .. ... 

llu. .~ c1bfibtt~ ~
 

--L - ~ - - 01- 017 ~
 
q.~ -- ~g7Q - { 

J 

S ==-. Q10 /2
F , OiOf], 



-I
I o f"tN1> Tttb- BfA{<IN~ 5TtRG5S lkL,tffl1/MLf) Fr. 

~J."u 1; AISC As]), Tn" ) f~ J;-)«_, f.J~. 
-irk< 1\ ~~\))VJ1~ B£&~ ;, 

Fr -=/,1> flil Vi~ ~"I/o/::I I -{vt /J$f,Pf A f;(~B 
}:-1- '"U7~6 A . 

A-wrtl1 j;s Nvr;; I MJ1"G / !33po- Wi) M'rYV-fk 

~ (: tt()) D~ I 

hn~1 
o . MrM A~ 'Y%/J ~ 

FP -= +7 ~ ty:: (iTO ~,' f' o/~_B_l I 
Fp;;t'l/Op 

"-:?j,3 ~; - ~~.5 .--

o P't Wll 'r/}G fQf!lNPr'> l7te,s") /Yv 71-16 cutMP11Va-- ~fjJ 

if=* Ilk f::lbw.e;-.Pb 
A ~ 'iXI,J)x. If ':=- 3 ~ v 

-C.: Ib~,~ \ 
jp7 "b - ~ 0J)~o lu" 



o Rtvf) rub ~M~1Tf1) ~ARJIV&- 5rP-E55 IN rHE UJN8t 
9lA>lit?' tlo it .~ 

r:=-2;2'tIlb
 
ot =- lL)t (tf; -=- Il>-016 ~
 

i -i.e ,-~
 

L _o'1Af (
 
)77- I~ 1'0·


1- .x \ 

t 

o RIY'D TH& 5ARTI fAC7t> ~ ON rfJ6 B~RlAlor 571<&5), 

-jl ~ l0117/ ~)'
 

l=P = ~3.:3 p,)'
 

- ff~3~~
 
Sf:: 11/ '== 10,37/ = 1,1



6 

/0 ¥- 2 
.,r------..:.------,f 

I 

TOlE~C& fu{< HotE foB-A-. 

,Ir-~ ~blQ A-l'" "meJ,PI'Y1J'v--Z eN,/~YI? De~)~ Shl~I?; 

WA~ I\f;)/ /uJO'rt,lto': -tk -t<;l~1PvnG<.. J'rA.4 (Ttl;£ d ::olo~63~ 

V/7V1:;. P-t 6 ol ~ 11V5" +- Olo06, -=- 1.1063-~ 

'DmlM -=.. D :::=. (110" ~ 



p'( 

'" IL :zs: V ~ ~ tk Pl%~ ~, ~Oll'/))! 
t1/JvrJ ~ Py t\ 

~})\.Q;rt p:= f)- :: b~) i.b 
0\= ~ h, 

Hhw;c ~ h31>1- ~ -= ~:2&- )b~ 
10 HND n-J~ S£L{7o!IJ "f>1v'Vl1WS SX 

9x= ¥v w~ h=' b~ 
J. ~ 2JP)7~ ~ 

'V 

0., :=2.!!!} x...f/r ::. (!) It.t.'_ ; 
J)\ 6 . \ trVY] 

o rIND TH'E (fi)HPhT£1) 8fJrIJ/N&r STl<£tJ 

-jx= -;- 1ft~	 f1 =- fr!l~ ~ 1-S'j,B' 

S == ~ -=o.7j:n3 
\ 

~" ~; =<1, ¥. k~; . .1 

~ ~f'b"': %.,. Pn~ffe ~ 
/3Qnd~ ~~ 38,31r:s,', f~/* ~~o/JJ., b~ s-ft,e45e): '. .", , 

I 

, i b1 t!P.L :S'hC'~..' 
fh7 fh'x . 

~~~1 -t j=3 > \t. =- o,qr < 1,0 Ole.
"',: 3~,3	 ___ 

SF~ ~';r'" /' o~ 



B
 

I o	 CttECK ~ JkRGal<J N eN lH-€ CLAt1f/)'fq. f LAn; /N ST/l.tNrAXl5. I 

tN. 1M-)(lmUlm tkffdl~ t- OW7h"J : 
p~"

6rrvv~:=. 3~1. C-e +~)
 

w~ p::: 0-3yQb
 

Ol~	 If;~ 

b =.	 lO)-i lO 6 

I -_	 J>li.' __ f)~1>X:'~~~1r __ }'11\7' IC 
~	 - ,p;v M

/1.. Il. 

.t ~	 l,L h, 



9 

~ yl~ 'I"2-(e~) 
~ P'll 0)H:-rr~ 

~::::. t'J I ~ I)..

b=-\f~ 
r :Szlflt ::.. - - - -(OJ':l 

~ lVA - 9'-)(tf - "./ 

t::O)J ~ 

Ol~l-X (O{,3x'(-'V 

01-5" y 

=. :;( ,07? ~t;)' 



fo r-q----J-----~----~ I-


r-~ 'IN. P~IY>0 ~, ~) i-~ oJk,ulbl£ ~ ~ 
\ 'V 1«,' ~ / t4 sit!' 't4oy ;, 

-~~v .....
Q:"7 ~,o7~ ~~7J-

A[p.-r~,~j;; 42o~~ ~~ r W{;5 j?, S't!p,;,,/ f";!

l/-ho, r-ttow'j ( Rd~h(1N{ p~ ,. t~ d:?> <;'77 
01~~ I O~ .p~ -rx- I lIvn,ty~ i!'r>-t-I~ 
p1AL / +:4 1M;<.,'mwm r1.tf!d,~ ...:, 

y~ _c1-~t~ 
Ei~ 

w~ %~ (0/-1 .if;;,." 
J. ':::. 19\O?~ 

P ::: ClJ ~ --.. " -.L-- ,--- -_.,. - . 

{; =: --:l9J x l '0 -b 

*= o~~ 

y,:- ~g-){(OI'3x ~',l 

2.-~x (O~ '( () I) J 

~ (J. 00 0 1 ~ 



(O-b 

~~~. ;~nv'6F~S11l!g"~'~pr;41s:"'t+~r:' '~.< 
'.' -"-'~" -"-••',, ......". .., ... . . _........~,... ....~...,~_,J~ a
 

?\iii;A. 

I 
I

,	 z: r1ett =-()

fSt t=~ I	 F~ [( -::::.. Fv x (~~ 
I) wL f ~ ~')Af( ~C6

~.- 1=	 L-=-lO~. 
I 
! ,.	 'L" ~I( 

IV - rJ.1?L . 
_ 3W(,(J!-1"'x to -= (060;S.3J.h 

1 I ' 
w~ l=3~ 

k~LS ~ h(5 C J AS])/ PY 2-2YJ$ I [I f3~/J{-/ 
S>I~ GrAAns A,.; D R>i2.t>1VtLAj rr S;'~Le~-

Qm~tr~j Lo~ o;;t "7 p~ . 

l1~::o..f#-

w4~ p;:1 ~ -=- [0 b~ 5: 3 .,e);
 
1-- \ 

C\ ~ '3" 3 ~ 2 .fIn 
L j, . , 
p,,- ~~ ~'- ( lin 

{~3 ~ 



lo-c., 

tf) FiN1) THE VQJYlph TblJ l?tNP1Ncr STRESS 

-}-b X-==- -S1 wh~ M:::. m~ -=- ) (30 I V ~~ 
.5x SX=-{lL,76 ~3 

-tL 7/30,1
/ lJX -=	 

/,2
7b:::- ?-. s-g-7 ~)' 

o	 NN'J) -mE ~~Ftpc F,kJe'T'Ol< 0 N BEIVP/IV~ ~R~5;S 

~ t4 ~~ ~ b-n~ : 
l="h~ ~ l~k,\ ~ !Jjb 

f bx ~ S-l~g7 fc'j I' 

s-- Ik 
l. 

f::- >-, ~87 -:: ClW.. . ~ 



I tl
~L- _L

oBAt]) WG 1tNsloNON IttG t?oGT5 

M=pxt w1~ P"=-32£?/~b 

w~ M~'35h:>r ~ 
e::-b~ 

E :="11,0 VV> 

M~pxt 

::::. 3"1-((.,1 X If' = 3s- b5 (' i~ 

o RNr; rH:t:-ItUi:rYVAB/E- Tl91J~)L& ~~ fit-. 
f5"Ji 

I ' 
I 
! 

10 

nmn \~lt J1.~ I ~5(, ~I P7- 5'-/3) 

Pnmv~ * ~1t -Un,,;~ :f A?~
I 

~ bt- 1\ t.L~ ~-S; . 



/2 I 
-------~ 

~~.,. ANC;)!/jSl1!; B30,)H '1~3 / 8e/,m; 4-e Hnor. Lrf63 
~t1\ ttS I ~1VI)O: 

'Ii =+11 vr}'0re Fy-:: 01- h,' t fB'6, 

ft =+>'')1- =''10,(' h" ~ StWnS , 

o RN'D nIt 5AfEy FlKTcDl( DN ..,.-y.;~) it; STR~ , 

-9: ~ 13, If.y (cs)'
 

& ::'=3o~b (c-c,,'
 

Sf: -:: -EL _ ~o. 6
 
it - I"3.lff ~ ~13 

0.27> 
~v T T-

~ 
r- W
 

S
 r T 

~ 
~ rei1~ ~ / f2wM~ T- IJq/flRbI 

Ai,w).1 j;; A1S(/ A:SJ>/ Bee"" '[),'''5 YVW15 ! f7- ).- tf}i, 

Pn~Y,I) / 'tN mo.x1'm"-/11 dtf/dl'." tNt CMrt:w is 

.6~" ;:k:.r- l3{1_~)
 



(3
 

vv4-rt pz 5q 42.Q.P 

Ot::: ~.fv~ 

1;- ~ 29jX{O 6 

':"" _~ot} _ ~x 0.3/151 _r - - 0«0/0 v~ l{
t"'V /'"""2,; 

.Q.~(1-~ 

6~ _ 501f'V x 3,5' (3 ~ f) .... It lc ",1;)-:0. 

W x l!lx.{o 6 ;1.. 0\010 

=: ,. /35 ~ 

S'iM. t~ tkfi~..;. ~ SCi> [y.,~ / OL st"1#h0'Y~ 
~ ~.{ett. T1v pWl c:,~;' ~T~ il? P(.tLA. 

O,l~;7i' ;;>') t & I 31) 

z;: ~ 
W 

! I- ~~ j"L\ 

/ --"P'"~ 

..... 
l-

I l\' 

W ~; 

r

" c'4r-J, 

O,g75" '/ 

t~ prell~ 5V7 f Izn.v»lro I 74 inNI'lnWti tltjfe;h~ 
Vlit- Cilntv( h 

LiJ1vvx ~~ (jR~\?o>),) 
1Af~I 

V'v~( ~ P==- 5q.~~.Qb 
Ot ~ 31 $' vn 
~ ~~:I{o6 



~; 

Ar".;.,a,ilp k SL<J~ ~~J V\hl,-e1.hJv ~ v~ fr' A,lk 

~A'( A ";0-) -v, prO~ ~!~ p, ~t L~, fz;~ 

ii-e ~ (;o~ (S 213001b. 

T~ / t4 ~,hei( vk t,,~ ~ > k \\n~<?Yt":Yt.. 

~ -tk ~'~ ~ r l2n~0 ~ ~et;Q..", C ~ 23-4 

Vv IVnJ ~l~ jn-w- p:- &133 tb . 'tJk c.., h,rv.r~ 
~ ;, (3/ <?j./r.-;;" 

t;~ ~ Ca~ e-n -rk ~tJlf ~ -5'tJ ~v#. U'5 ""&~ 

~ ~"1~) ph) 

tElpf)''o nlljr~ ~ ~ )v1f','Gt~ ~lv~
 

-ii),'> i)'p 1+0 ..-t-"':" , 

\ . 



14 

!=--p~"::=- '+ l O'11J1?t~V5~l = OIL..?3 ~ ~ 
\v 11

1=t~~ 

- 0,0 lftl ~ 

from -uN. PNh'N ~, ~I)-;-).e ~~~ Rvk,'tJx;" 

~ezC~ ~ 

.Q IV J 'I ~~ IF =- o.o'()7 VY1 

t4+ +N §'f7 ~ ern +k d1IdJ~ ~I 

Sf "" .2,ob7~ =- 1\37 
'0 l 0.41 

(() ~lttN TtJG WU-P$ ON ~ ~55fTS 
4



~_L IS-a. 

Aoo~~ Alsc, PtsP, T2.2., To..1LQ P_I.I-, PtJj£- ~-h7, :
I 

~"f ' ith Vll;I1,'rnwY) f.),'t '1 t"II.ek \tidJ>{ ;, 0/,/,'. I 

A{;'(JY~') ~ I1tSC r hS7J I Jd.' I T~1~ J2.3 1 fYPt(f- !5-b~ I 

I 

! 

j2f)04' -t}-J.. tnl/1I111"-ft1 Sl~ 1 e;,'1JI-e v-;;Jrrvl'e. ~{ 15It'{ 
11 

o frNJ> Tl1c ffJ/VtvfaIN61 S'ULT LEN6rW : I
I 

Bolk ~h ~ t-~ ~-J,.~01 All (finNdeu{ t7lAtn-~ I
I 

+ Gr>~r +- yr~)4Y . I 

~ C4+ o,~S'-+cps-) +u)+ C5/'3))
 
=- 6L q ~
 

~ ," 
f3<> It: 0/'1- - [O-W\{ - 2A ~ 7'\~} :2 (-v-J.)l( 

LlAedfllMn CMb6l1 ~ I iI;~"") tIt1- 1t/jJ.: ~~ 

NwL f\-ltjif' ,5/'114'2+ 80~ ?it-" rtM l~ 
tvkt M~U 1~ <I 

\Y'A?4t. r43k)w-~ ¥ w">N.1 fi bot& rY,~1 
. WM4t :httlft 5j>n" 

I 



J5'-h 

~4>' {,a, loC9-t~..( JuIM'~ i* +- flol! ;;, -1-17 . 

fWm T",M~ A -/"/ "ffeJID>Y1'w.. t'J"¥\£R Y''0 Derjn" ~h0br, 
fA1 7 ~s I PnQlY i0 = -tJv.. i;;oItyovw&. 5'~ I T] fr tJ.1.


~ I€ ~ 6J. ~ 0 IO()O~ c.r,
 

~=:: 'D +60l ::::. it OQOO + OlOOOt =:. (• 0'irV 0 '10

, 

I 

1)m ih -::. D :: (\ O~ 'vV'l 

AUPrdi'n1b !+tSt, ~S1'1 1Wbtt ;p.~ . f7
)'-67/ Pm.,:
 
~ rnJ'rJimlMn 'jlke. of -f"llet ~ 

ts ~6/~ 



________________----ll. f_b_
 

Fx 

~~I~a~\--~
 

lO RNtp ruG SLJ;;NPbf< NC-0 RATt0 

fl, ~ I~'=-vr. ~ 

~ -= l\')~ 

r=[-f 
vI~ I~.z( 

_ itll.I,~)t 

6<J 
-=. Oil '2r ~ y 

A::i7l~1.-

~ f~Y.'·1tY'V 

==- (l~ ~ V 



/7 

o HNV THE; ~LwW48L& WMpRES51t»V 5t1<.B.5 F~ I
I 

I 
i 

~ ColrL ~l(~.( ((otB I Fy :::. ~ /LS". ~1v~;/;b /j(SC
I 
f1~ 

To-.bLf. q.. I P"j€. !)-11-0 I fa, ow"0 C<> ("" IIIn SI$nc(.ur.efS ye,C, '" I 

Cc ~~ :k /'2. _ ~ I 

I 

-lL¢. = 't) < ~ ~ 1'~ 

A,v..,7£7 j:, AI SC, A51) I ~1L J P"J'L .,-+?- I ~ I -fi.

~J~ ~;, \S ~Ym;;lfr.(~! 8l2. (E2-I) . 

~= t\-~l:]!Y 
-f+~ _If't!r):

?JLr.. 8"w. 

W~ #-='6:} 
fY~ t4~)'
 

L =t6.~
 

K;:' D-~Jx"51f 3'(' 6 L,.,I'
""l + ?'>t9"l.. @ =--. '.0 HI 

3 go-,L to t - 8x lOV 

Ac..w-cL~ ;:;t. IJfv5) (8Sl1£ 630. 1<>-1 "l 'J3, fJefuw -;k H"., Ie 

Ufh'1 Y.e,~ ~ I bn fTr.4) , 

to, :: t 7' \JI~ h; -::: tit~,' tv- O/Ole c.l~ ~ 
tB. ~ t '" 5Y ::0. ( ~ b'-~,' , j 1) V1er11> . 



o ftNJ) TIl5 ~IrBe- 13BvpINtJ 5-m~5-> IN X v)f,(EcTtw£P« 

AC/fir~7 J;. A/g L( 49/ f'l/ P""Y- ~S, {2n~, #.

~b1i /)e,.~'r 5troj ,0 

~~ 0 'b-o 7' Wk,-;f. ty -~~i ,'for CR Iflit 

~ 0 t0~t- "5tf 
:::32. '+ ~4 II 

AIJqfr{,l>rfi. ~Sr I ASMt/· (Bo no-io,t)1, 8elfl>l/ vk IJr,o j:. 

Lrjt~ 'Pen'(L I ~. 

~)( ~. ~ Fr ~'f 11 "'~fs)' r ()?fOlf 

f1,X ~ +)/)'f''''- lW Ic~,' 3'O¥&,nJ 

~ "==- p, t\ ltVI~ p~ lb-x; .)" .J;p 
Ot -::. (c~') Am

\ 

)1i ~ ::. l b'lO. r '/.. I\~
 

:: J.,%~
 



I	 l~---1 

o	 f!HP nJG A-Uv11IA-BLG &3vp/Il/t1 tfmG55 /N Y A'1--15 t=bl

41MrJ.~:fr> A15c( A$P I FI( f~ t-!t3 ( )2nVNI~( ~ 

cMl\Jyvojbtt	 ~d~ ~~ 1.5 

'Fby,= O'bAl " w)~ fy =~~: r c)( IOIF 

Thy:: O{) Oll ''>If 
:= 32-~CS' 

~'0 ~ ANSI( 175Y!(; I /Btl 10- {~')j / &krv -f'k /fD<>/< 

L~'~ ~~tR./ )2n'OYV~ '. 

h>,~ tr ..~ 7~ '~; ~ U2- l vt8 

tv-; ~ t J( 51f -= . 18'" p,,' ~ JIlvun; 



-----

o f1'Ntp rHb ~~TtP ~]lIN-6r 5n2bt;S IN )I I~Xlts jbrI 

hI/MIX ~ PC\. W~~ p~ b3l/-R-j) 

01::: (t¥Vr) 
\
 

mJ~ =- b3J- X (l;')
 

=: ~>~.1;tb-~
 

3
 
5'(	 = ~ 'v/4-.e i =-1<11) v:-,
 

-. At (I 11'"?

31/ 

" ?=	 0 '(1 lih 

o	 Rf'(1) rob (iv)f8JIVED ~5J;;5. 

AwrYJ'''f:k AI Be I A~ I H!i I p~ ?-t-4- I Pn~ I 

WIwn 'it-. ~ 0,/) / W- lH1-- 3} ;" rrn:/;{e4

± 'vYJ~ r ~ /l:'17 lc~/ 
~ ~~·t~~I' 

±" 1,';7_ -::- {), &73 <: 0.1> . 
?tS 1 



J .Qt
~------I, 

~,
 
~ +~ i-k
~ ~x 'FPI 

'vr~~ +~ I'~17 k,' 
~ ~ (Cj ~J 

-5bf = ql)"~ ~t;)' 

Ht ~ (~~4)' 

-fP( =- C(, lf1.1 ~ 1' 

Fbi ~ '-(~ ~,' 

t 
ft ~17 U,s-n l..f. tq( = 01',/,'1,,i" < {e. 0 , ' I- ,+ ( + \ b;' tI ,: [8 ~g-,~ crt,- '; .' ' Sf::. k 

() ft/Y!) ~ AUow~lt; ~/frf8r !)m~S Fp 

I'rmrd'7 i, ~15cl f'r)J)) P"Je k / ~~ I ~J-e bdI/R.. 

~l'~ ;, 
fP~l,vFtA . ~ ~~'6~~,' -r CRlol' 

Fp ~ l\L-X b.Cf 

-=tb~t 

Atwolij ~ ANsl!1J * 810M --\40,3 I lk1~ I'k lfvok LlJlcij 

9~'Q Pt1lfJVU1:I 

ft, =- Y3 F; ~ '7 "'~~; tv- cF {OIl 

'" -5x ,¥ "(0 (4,; " WFtn; 



~_I	 r--_::J2-_l 

o f{NfJ THb- c,';)1'1pV)(tV 6tJ::Jlitl8t ~5 -5-p . 

-)po:"* \tIN->t	 p:: (b10 S j;)
 
A::: (\'1-3 ~1/
 

_rr"\, Ib~,r	 ,
7Y-((0;" :=. h ?/7	 /t', 1 

o {:f1Y9 T!1b 5At=Fr( f,9G[oJ( 01'1 F:£81211V6r- S-m8;S. 

-fp::- ('~17 ~t,)1
 

t=p ~ ~.\~ ~t, ,\
 

c;'f =- fp ~ ("l ~. =- I., '7'
-}f \,,17 

o .f={NJ) Tij6 AUvw/1@1E StJ9Y< S[REh'> Fv. 

Auor~"lo l.to !.tl gcI .1l9, t4 I p~ ~ 0, , ~: 
11k ~~l.t S4wf ~ ~ 

fv= o,~ '7 ~ 7~~,'r C-P-IOIG 

FY::: 0 l~OX ~ 

=- ~('l& ~I\ 

~clv'"O~ MlSllfj5Y,~1 B301W-(~"111 fk~tk~r-

L1t'7 W,'LL I ~O: 

Fv'" f 7 w~ f( "'!>Ifr~)' ~ cP- {ol.'IT 

=-:j;xfjif ::.,tr l ~; ~ :JDV&-flS 



23 

~ v=-	 b1Jr~.P 
It::: t 7l c{;- w)~ e(~, ~~ 

==--,j (.7\.1·/ 
~ f{)ll~	 ~IV 

o	 RNP THE- S4m-r "f==4eTolZ 0 N ~1}EAR 5T12:b5S. 

'tv:: 0, So Is- ~ll 

tv:: \.'(.8 ~~ 

9F := Fv ~. {~ =~,",b
jv Dl90~ · 

V~/bA)S.Qb 

C{"::. kvY vn 
it::: t)\'5~ 

~,rg-70 ~; 

..t, \ V 
Yh. "::: 7l0(-t w~ V=-lb-w·!Y~b 

d~l~ 
;t .... OL)-O,~ s- =-0. IV)~ 



o F{Nj) nt& SAfEJ RJq1}t( OrN PlAfIuH SliGAR 

fV:: -is'', ~ ~
 

~vl ~ "fllvb {?'1 i
 

{~ .


SF :: 1ft II ~ =- (~~t.t
 
I 

In c.nclw,\W) I ik Pi'., Pc) 5~tc4~ ;, iA,,(ltr.&b. 1> CPo? 
~k LvoJ.., . 

o~~~ ~s 

At..r¥ AISC1 IKl> / """tMlE-JoUf I f~ ~-h71 /JiJlI)rf~ 

-fI4 mjiltmlA/1') ~ IK f>- },'litit V-dA. ,v) Ytb'. 

o t7lVP ffib. T<oCEPbf1iCX oN PIN. 

-- ~ f /(11), fAo%. RwYrrler- Rr ~ HII/CII 

hvm lo.b~ A-n I If M(!dJO>n'~ et;\\..e.efiO:Pel''s' ' c;h 'jlA7 
R'i!r 71f';, \2-n<ll\l'o- : tAt i;.{.wtlnLt ~,~~ml ,..; 

() ,oDb3 ~ . ~~~) 

Toy f,'n l )~') i f;t>m T~bfJ Ai 2J (I MeeAti'm\~ ~ \ , 

~y," sh;yRy t f"';f- 7 1?5; J2ni: 



~--"--------_. ~ 

l

T/"{ fiJ n~Wn~ V,lvlt)-,:b ~ s t s - 0 I OK) If7v;, tJF)

-WilT I -H-t Pi\" t1,n--s~ s . 

~ "=. !JF t-~ "" - 0 ,001{-) + t,-v) =- 1,1N5? ~ 

~ mill) -=. J..;. ~ -61>\ :. !<V) + l -0,"0 'i-)) _ 0.00(" 

..:: I, 1-?( ~ 

- ~-y ~ 1.0 I LoCfitlwetl d;artvntR. f'* Hthh 

Ow> 'r...bu A-{>;, {I fIldlM,W S,'1J<-ef~ oes:r" 

,)hij~ Y t po r' / IL-t, kJri: flu- -&'!e-rM>< J,..t1f 

IT' ft -fiN. ~4t ~ al=- 0 10005 ~ . 

f1m.n l}vb~ A-ft (/ me~cth/~ GjIJ~ 1)ej',? If 

sh~l£y , Po 7 1'->, ~: -fh. ~ 
\ ' ... 

"()l\t)~~ fl0 iff =- () . 

~, -uk ~t'Yl dr."-S·'.n.5 

JIl-wK '" iff: + 01 = 0 + I ~ 1,000 ,,;., 

d.lnm :: 0{ -rd'F -~ = [.Of}'(/ + iO - 0,000> =- <9. q~> ~ 
I 



~~/6o/~ ps/ 
FY ~ rro/oO f 5 1\ 

ti-cm -uN O'-t>cLf ~J",? I W Itt!t;/M'tt UmslLt 
~~ ~ J;b5 ;; {to ~1~S. ~ -+tv. b.JlR. 5~ 

~e:1 ~ ibS ~ ~3i t:tf5. 

AwIVw~ 7Jo {(k;o LB54t-F=c 3'2-~1 i.b 
B»rn.flu- ~~'()VV) stJ,~ , PnC '/'1'10 ' fy = 63 J- R.b 

o t=t1YJ) ruG OOMpvlyt;7) 5'HB1R; STRbS5 1'\1- . 

t~r~* ~~ V~ h-:,y£j; 

11 ~ t71o{ v w4w. e\::" (LI?) 

::: 7):t!tt II 111'\1 

.L~ h -=- ~ \'1t}Y em'\/
 
)T:; ~;'i "" o. b3h 1«,'
 

o fiND 1iJf; AUow/d81J& 9+J"6t1{( 'irRBJ5 Fv. 

4v..rlro i 45c, ,g.Sl> I ,,,,h~ n" / f ~ -5--)3, PtJWI). 
~ cJj~ g~OvY ~) ~ 

Fv =- o· /7 fu . IJY~ Fvt;::l (Go f:s,' 

=- O!/ li- ItJ,o 

~/1.JI V ~ ~ - ~O~5 





LIMITED WARRANTY AND EXCLUSIVE REMEDY 

SPS Technologies. Inc. through its Unbrako Division warrants that these products conform to industry 
standards specified herein and will be free from defects in materials and workmanship. THIS WARRANTY IS 
EXPRESSLY GIVEN IN LIEU OF ANY AND ALL OTHER EXPRESS OR IMPLI ED WARRANTIES. INCLUD· 
ING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 
AND IN LIEU OF ANY OTHER OBLIGATION ON THE PART OF SPS TECHNOLOGIES. INC. SPS Techno
logies. Inc. will. at its option. repair or replace free of charge (excluding all shipping and handling costs) any 
products which have not been subJect to misuse, abuse. or modification and which in its sole determination were 
not manufactured in compliance with the warranty given above, 

THE REMEDY PROVIDED FOR HEREIN SHALL BE THE EXCLUSIVE REMEDY FOR ANY BREACH 
OF WARRANTY OR ANY CLAIM ARISING IN ANY WAY OUT OF THE MANUFACTURE. SALE. OR USE 
OF THESE PRODUCTS. In no event shall SPS Technologies. Inc. be liable for consequential. incidental or any 
other damages of any nature whatsoever except those specifically provided herein for any breach of warrantY 
or any claim arising in any way out of the manufacture. sale. or use of these products, No other person is author· 
ized by SPS Technologies. Inc. to give any other warranty. written or oral. pertaining to the products. 

•
 

Your UNBRAKO Distributor performs vital marketing functions 

in the distribution of industrial products. 

The values and economies available to you through his many services include: 

Unbrako Division
 
Highland Avenue 3645 Oakcliff Road 2701 South Harbor Boulevard 2849 South 19th Avenue 
Jenkintown, PA 19046 Doraville (Atlanta), GA 30340 Santa Ana. CA 92702 Broadview,IL60153 

215·572-3200 
TWX: 51Q.665-1718 

404-449-3621 
FAX·404·441-3512 

213-924-0409 
714·556·9020 

312·261·5245 (Chicago) 
312·345-0135 (Broadview) 

.' 

TELEX: 83·4254 TWX: 910·595·1133 FAX·312·345·7159 
FAX-8OQ-CALL·SPS TELEX: 67·8410 

FAX·714·850-3666 

Printed in U.S.A.Form 5207 25M 286 SPS Rev. 



I • 
SHOULDER SCREWS II: Dimensions. Mechanical Properties c: Seating Torques 

precision hex socket for maximum wrenching strength 

knurled head for sure finger grip and fast assembly 

neck to allow assembly with minimal chamfering 

controlled concentricity between head and body for 
easier, more accurate assembly 

shoulder diameter held to .001 inch tolerance up to 1·1/4" diameter. 

.002 inch tolerance over 1·1/4" diameter. 

concentricity controlled between body and thread. 
Finished threads close to body for maximum holding power. 

Threads per MI L·S-7742; ANSI B 1.1; Handbook H-28. 

MS Standards: MS 51975. ANSI B18.3. SS-100. MIL-S-21472 
(See Note 2, page 2) 

1/4 .190 .227 .142 .133 

5/16 .250 

24 .375 .357 .248 .247 .094 .188 .182 .125 

.289 .193 .182 

3/8 .312 

20 .438 .419 .3105 .3095 .117 .219 .213 .156 

.352 .249 .237 

1/2 .375 

18 I .562 .543 .373 .372 .141 .250 .244 .187 

16 .750 .729 .498 .497 .477 .304 .291 

5/8 .500 13 .875 .853 .623 .622 .234 .375 .368 .312 .602 .414 .397 

3/4 .625 11 1.000 .977 .748 .747 .281 .500 .492 .375 .727 .521 .502 

7/8 .750 10 

.188 .313 .306 .250 

1.125 1.100 .873 .872 .375 .625 .616 .500 .852 .638 .616 
1 .750 10 .997 .375 .625 .616 .500 .977 .638 .616 

1-1/4 .875 

1.312 1.287 .998 

1.247 .469 .750 .741 .625 1.227 .7509 1.750 1.723 1.248 .726 
1-1/2 1.125 7 2.125 1.498 1.496 .656 1.000 .980 .875 1.478 .964 .934 
1·3/4 1.250 7 2.375 2.345 1.748 1.746 .750 1.125 1.105 1.000 1.728 1.089 1.0591'00' 
2 1.500 6 1.3072.750 2.720 1.998 1.996 .937 1.250 1.230 1.250 1.978 1.277 

20 



SHOULDER SCREWS 
Dimensions • Mechanical Properties • Seating Torques 

( 
socket 

Uniform depth and size 
assure strength. accurate 
key fit, and applicatiOn 
of higher tightening 
torques. 

APPLICATIONS 

squareness 
of shoulder 

118
IJlI 

Held to close 
tolerances to 
provide more 
accu rate seating. 

:g!' 
~ 

fully formed 
thrNdI 

finished close 
to shoulder 
and improved 
root radius. 

stationary guide	 moving shah or pivot pulley sheft uses 

The part number consists of (1) a basic part number describingPART NUMBERING 

1
 

.093 

.093 

.093 

I 
! 
I 

.083 

.100 

.111 

I 

I 
I 
i 

.375 

.437 

.500 

.093 

.093 ; 
, 
I .154 

.125 625 

.093 .182 

.093 .200 

.125 .200 

.125 .222 

.286 

.5 .286 

.333 

shOUlder 
crew LOC-WEL 

I 12705 L 

5/16" 

-5 

coarse 

C 

-+ 
I 
I 

4" 

-64 

cadmium 
plate 

C ! .. 

the Item and a letter denoting optional features; (2) a dash number 
and letter designating diameter and thread series; (31 a dash number 
and letter designating length and finish. 

FINISH 0 _ Cadmium Plate - P4 
B - Chemical Black OXide U - Zinc Plate - P6 
C - Cadmium Plate - P2 Z - Zinc Plate - P8I 

No letter Indicates standard ground body finish. (Thermol Oxide 
on threads and head) 'See page 69 for plating specifications. 

I
 
I
 

OPTIONAL FEATURES	 Self-locking 
E - LOC-WEL to MiI·F·18240BASIC PART 
L - LOC-WEL ICommerciallNUMBER 12705 
P - Nylon Plug 

MECHANICAL PROPERTIES AND SEATING TORQUES TF - TRU·FLEX 

19.810 I 58.900 , 

10.640 I 37,700 I 388 

27/64 

5/16 
I 

41/64 

33/64 

5/8 

i 1/2
! 

31 670 : 84820 35/64 49/64 3/4 

47,680 ! 115,500 21/32 ! 57/64 7/8 

47.680 1150.800 21/32 1-1/64 , 1 

66.230 1235,600 49/64 1-9/32 1-1/4 

110.000 339.000 25mm 1·19/32 1-1/2 
~_.-r 

141 ,000 462,000 1-7/64 1·25/32 1-3/4 

205.000 603.000 2·1/32 2 

2.220 

4,160 

7.060 

II 

I9,420 ,I 45 , 25 17/64 
,I I I14,720 112 =tT 21/64 

21.200 230 : F i 25/64 

1/4 

5/16 

3/8 

NOTES 

Material: UNBRAKO alloy steel. 

Heat treatment: Rockwell C 3643; 
160.000 psi tensile strength. 

ConcentricitY: Head to body - within .005 T.I.R. when 
checked in "V" block equal to or longer than body length. 
Pitch diameter to body - within .004 T.I.R. when held in 
threaded bushing and checked at a distance of 3/16" from 
shoulder at th readed end. 

Shoulder must rest against face of shoulder of standard 
"GO" ring gage. Bearing surface of head - perpendicular 
to axis of body within 20 maximum deviation. 

Tensile strength based on minimum neck area "K". Shear 
strength based on shoulder diameter "B". 

Thread class: 3A 

Scr_ point chamfer: The point shall be flat or slightly 
concave. and chamfered. The plane of the point shall be 
approximately normal to the axis of the screw. The chamfer 
shall extend slightly below the root of the thread, and the 
edge between flat and chamfer may be slightly rounded. The 
included angle of the point should be epproximately 900. 

21 
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COMPRESSION SPRINGS
 
Century Spring warehouses the largest inventory of 

high-grade, straight, cylindrically-shaped compression 
springs in the world. All the springs found in this section 
of the catalog are fabricated from round wire. The energy 
storage capacity is greater for round-wire compression 
springs than for rectangular-wire compression springs. 

Selecting a Compression Spring: 

I~	 
Free 

Length 

2 3 4 6 

I 1
Meil/1 0.0. or
Coil Outside• 7'h. 
OiL /COilS D]eter 

Turn to the inventory page with the desired outside diameter 
(0.0.). Outside diameters increase as page numbers increase 
and are found in the left column of the page. 

Next, find the length or rate (strength) you require. 
These, too, are normally in increasing order. 

Spring rate is the load (pounds) it takes to deflect (com
press) the spring one theoretical inch, i.e., if the rate = 
40 Lbs./ln., it would take 10 pounds to deflect it 1/4 
inch, or 80 pounds for 2 inches, etc.. 

•	 If the length or rate is not known but the installed work
ing length (W.L.) is. then select a spring - say 30% 
longer - than the W.L.. 

You must know the load at the W.L.. Just subtract the 
W.L. from the spring's selected free length and multiply 

Rectangular wire is sometimes employed to reduce the 
solid (totally compressed) height or increase the space 
efficiency of the design. Century Spring's die springs are 
made from rectangular wire for this reason. (See the "Die 
Spring" section of this catalog.) 

Ground Surface 

1 
1.0. or 
Inside 

Diameter 

1~:s-.~
 
L Wire Size 

by its rate to obtain the load to compare with your 
required value. 

•	 If the load required is not obtained, select a new can

didate with either an increase or decrease in rate
 
(strength) or free length.
 

•	 Be certain that the tabulated solid length (completely
 
compressed) for your candidate spring indicates
 
enough room for deflection and, also, that the deflection
 
is not significantly greater than the tabulated "Maximum
 
Suggested" for stress reasons.
 

Note: If the spring needed for your application cannot be 
found in our catalog inventory, we can fabricate it for you. Often, 
there is no cost increase for this service as we have low quanti
ty requirements. 

Design Information 

The basic compression rate and wire stress for a compression 
spring can be estimated with the following: 

Gd'	 Pand R=-R = 8nD3 .1

8RDK.1S = 8PDK or s=
Jrd3	 Jrd3 

Note: One should not employ the curvature (k) correction stress 
in an expression solving for deflection. Use the uncorrected 
stress only or errors will occur. The uncorrected stress can be 
used for static applications. 

Large wire and bar stock s iz es also require an empirically
derived reduction in the standard rate calculation of up to 9%. 

For these reasons, refinements in large spring design should be 
left to the experienced spring designer. 

Where: D =Mean diameter, (0.0. - d) inches 
d = Wire diameter, inches 
G = Modulus (spring Steel = 11.5x1 O·,stainless = 

1Ox1 06
), p.s.i. 

K = Stress correction factor (see plot) 
N = Number of total coils 
n = Number of active coils (see table) 
P =Applied load, pounds 
R = Spring rate. pounds per inch (Lbs.lln.) 
S = Wire stress, psi 
~ = Deflection, inches 
7t = 3.14 

..........................................................................................................................................
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2.1 

2.0 

1.1 
4C·l

K=--+ 
4<:.4 

0.615 

C 

Of 

1.• 

1.7 

1.1K 

1.5 

1.4 

1.3 

1.2 

1.1 

1.0 

The suggested maximum allowable spring-wire stress values can percentage value of the MTS to use for a given spring material. 
be derived from the "Minimum Tensile Strength" (MTS) tables found If you have any doubts about your calculated stress for a 
in the "Material Properties" section of this catalog. The MTS values selected Century stock spring, call and speak to any of Century 
vary with the spring-wire diameter. Further, 30 to 45 percent of the Spring's Order Department personnel for a rapid computer 
MTS value. depending on the material type, is used as a correct confirmation. For free custom spring designs. call or fax our 
ed stress target to produce a long fatigue life. The table. "Properties Custom Spring Department. For quick stress checks on cus
of Common Spring Materials", found also in the "Material tom spring designs or technical information, call or fax our 
Properties" section of this catalog, indicates the appropriate Engineering Department. 

Spring Characteristics 

..................................................•................................................................•..•..•..•.••.••..
 
It should be noted that if critical force-versus-deflection linearity is required, only the cen"""'eeLlfe 
ter 60 to 80 percent of the available deflection range should be employed. Thus, reserve 
at least the first and last 15 to 20 percent of the range for potential spring-end and adja
cent coil-contact effects. These effects can be largely ignored for the majority of spring 
applications. 
The column "Suggested Maximum Deflection" found in the following pages of inventory 
reflects the recommended inches of travel to obtain a statistical service-life of from 
100,000 to 1,000,000 cycles (deflections) with infrequent breakage. This can be real
ized if the spring in question is not SUbjected to shock loads. rapid cycling, temperature 
extremes, corrosion or stress values above those previously recommended. If the spring 
is statically loaded (not cycling), a near-infinite life can be expected. Extended spring 
service-life can be expected by applying recommendations found in the "Material 
Properties" section of this catalog. 

.................•..•.•................•..•..•..•....•..•........•...........•.•........•.....•.....•............••••.••..•.••.•••.••
 
Material.	 The highest grades of spring wire are used for fabricating our springs. To create cost

effective warehousing of our stock spring inventory for our customers, we offer material 
certification for custom and die springs only. Certifications of conformance for geomet
ric tolerances set by the Spring Manufacturers Institute (SMI) are available for our stock 
springs upon request. See the "Custom Spring" section of this catalog if material trace 
certifications or unique materials are required. 

...............................................•.....•.................•..•..•......................................•..•..•.....•.........
 

TYPE OF ENOS 
SPRING 
CHARACTERISTICS OPEN om " CLOSED 

IlIIOUIIl 

IOUDLEJIIlTH d(N+l) ": d. N,'" 
."...o\.~ 

ACTlVl COILS (01 N 

lIltaI. COIlS INI a 

FREE LENGTH III (p x N) + d pJ<N (p x a) + 3d (p Z D) + Zd 

2 3 4 5 • 7 • !I 10 11 
SlIrlnglllllllc 

WAHL CURVATURE STRESS CORRECTION 

12 

2 

http:�.....�.................�..�..�......................................�..�..�.....�
http:�..�.�................�..�..�..�....�..�........�...........�.�........�.....�.....�............����.��..�.��.���
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"Spring Steel" is a stock inventory term covering: Materials (Continued.) 

Music wire 
Hard-drawn (MB) wire 
Oil-tempered wire 

Additionally, stock compression-spring materials include: 
Stainless Steel (300 series) 
Beryllium Copper 
Phosphor Bronze 

..•.•...................................................................................................................•••......••..
 
Century Spring manufactures stock springs to commercial tolerances defined by theTolerances 
SMI. Calculated rates and loads based on the SMI geometric tolerances have an 
approximate +/- ten percent. Low or high-index springs will have higher values. Call us 
if tighter tolerance values are required. 

Regarding angle tolerance, the plane of the ground end of a spring is usually within three 
degrees of the perpendicular-to-the-body axis of the spring. 

.••.••.............•...•....................................••........................•......•••...............•...••••.•••.......•..
 
DIrection of Hell. (wind)	 The wind direction of our stock springs varies. Call us if the helix direction is impor

tant. 

The compression-spring ends configuration is indicated in the "Ends" column of our Ends 
inventory listings which are: 

Closed - The last coil at each end is bent back to touch the previous coil to cre
ate a flat base. 

Closed and Ground (C&G) - The closed ends of a spring ground to a more 
accurate flat base. This will also reduce the solid length. 

Open - The spring end coils remain open, maintaining the spring machine's 
helical wind shape. 

•.••..•.............•.......•......................................................................................••...••...........
 
FInIsh	 The finishes available for our compression springs are as indicated in the "Finish" col

umn of our inventory listing which include: 

Zinc 
Gold Irridite 
Black Oxide 
Tinned 
Passivated (Upon request) 
None (can be plated upon request) 

..•..........................•.•..•....•.................................................•........•.............•.•..••..........•........
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CENTURY FREE LeNGTH 1.0. RATE SUGG.MAX.DER.. SUGG.MAX.LOAD SOLID LENGTH WIRE 01A. E F 
N NSTOCK 
~ 5NUMIIBl 1 '"'" , mlft lIII.I1n. NlIftIft 1 """ UlL N 1 '"'" 1 rnrn MAT'L H 

11835 1.75 44.5 1.547 39.3 4.0 .70 1.4 35 5.5 25 .37 9.4 0.078 2.0 CG N
11842 1.84 411.8 1.593 40.5 -1.2 .20 1.8 39 1.8 8.0 .29 7.3 0.055 1.4 •SST C N
5-3034 4.00 101.8 1.467 37.3 '7.2 1.3 2.8 ~.70 '20 88 1.24 31.5 IW8 3.0 ;'t8T CG N
So3109 4.38 111.1 1.453 3&.9 9.7 1.7 3.1 79 30 135 1.25 31.8 0.125 3.2 CG N 
5-956 4.38 111.1 1.433 36.4 13 2.4 3J) . 78 , .40 180 _ 1.35 ,34.3 0.135 3.4 CG N
1639 7.00 In.8 1.407 35.7 15 2.7 3.9 98 59 263 2.22 56.4 0.148 3.8 C Z
11925 9.25 235.0 1.363 34.6 13 2.3 4.7 118 62 276 4.59 116.6 0.170 4.3 CG GI
10259 10.3 260.4 1.217 30.9 83 14 2.7 70 227 1009 5.23 132.7 0.243 6.2 CG Z
12459 20.0 8.0 1,493 37.9 11 19 16 401 17 77 4.23 107. 0.105 2.7 0 N
5·1481 1.31 33.3 1.574 40.0 3.8 .66 .95 24 3.6 16 .36 9.1 0.072 1.8 C N
4315 ' 1 3.50 IU 1.344 34.1 75 13. .,1.( ':. 37 ' 109 "483 ' ,~ 1.59 :~.4· 0.187 "4.7 CG Z'l 
8-1507 _$.00 .127.0 1.594 ~.5 .71 .12 _4~ 115 3.2 . .14. .48 '. 12.2 0.062 ·it ~. 

,.
3934 G.OO .,127.0 1.558 39.8 1.7 • 0.29 ; 4.1 ',"'105 :~·U ·31 '>~..88 22.4 0.080 Z· 
2525 5.00 . 127.0 1.548 39.3 2.2 .38 4.1 103 . 8.8 39 .94 23.7 0.085 2.2 C Z
4337 5.50 139.7 1.094 27.8 577 101 .75 19 435 1934 3.28 83.2 0.312 7.9 CG Z
5·1622 6.13 155.6 1,518 38.6 3.6 ,63 5.0 127 18 80 1.03 26,2 0.100 2.5 CG N
238 7.00 In.8 1.422 36.1 15 2.7 3.9 98 59 260 2.04 51.7 0.148 3.8 CG Z
3176 8.75 22 .3 1.500 38.1 42 .74 5.9 151 25 112 1.47 37.4 0.109 2.8 CG Z
12130 1.56 39.7 1.284 32.6 460 81 .39 9.8 178 793 .97 247 0.225 5.7
1669 2.00 SO.8 ..1.324 33.6 178 31 .77 20 137 608 1.23 31.2 0.205 5.2
8-3044' ,-t25:sU' 1.484 37.2 25·· ..····.....-· ·(4··~~~r 137 '~'183 ~':at·::-;~r ~0.135 u
11285 2.38 1'.10.3 1.552 '39.4 4.8 .81 ,1,1,,).\"'·~,V ~~~.a.o ~~.". ;<,;88' \~U" .'0.081 ' g10361 2.50 IIll5 1.284 32.8 238 "042 ':*11· "',·,t,; , 

:~':~~' '.1.48 .".31.2 .: 0.225
1595 3.38 . 85.7 1.010 25.7 1821 319 ":40' 10: . 2.83 '88.7 0.382 9.2
8-382 3.44 11.3 1.576 40.0 2.1 .38 2.8 ;: n. ;.;;1.0.,27 : .. ..63 18.1 ,0.079 2.0,
4191 3.75 95.3 1.414 35,9 30 5.3 2.2 55 65 289 1.60 40.6 0.160 4.1 
11793 5.47 138.9 1.094 27.8 627 110 .74 19 464 2062 3.84 97.5 0.320 8.1 
12550 5.47 138.9 1.110 28.2 474 83 .91 23 431 1918 3.74 95.1 0.312 7.9
12681 5.50 139.7 1.072 27.2 625 109 .82 21 510 2269 3.97 100.9 0.331 8.4
5·967 6.38 161.9 1.574 40.0 1.3 22 5.5 140 6.9 31 .88 22.4 0.080 2.0
1948" " 7.21: .114.2 t.484 37.7 ~.~.7 1.5 4.2 '1111 , •• '181 .' 't,48 37.0 0.125 3.2 

1.398 35.5 ,,48 .213 4.5 
1.398 35.5 :14 ,."q::: 0.177 .' 4.5 

,1.114 30.1 333 " "'. 0.283 .,..7',2 . 
1.454 36.9 42 189 0.148 3.8 
1.396 35.5 74 331 0.177 4.5 
1.454 36.9 58 256 0.148 3.8 
1.396 35.5 83 370 0.177 4.5 
1.566 39.8 1.3 34 15 66 .46 0.092 2.3 
U18 38.5' ~~1;&>"~.'~·· ',,1: "~i1l~ -i :0.117 U ".- . 
1.460 31.1 ·\/'<';...·i 8.145 . '",". , " " 

"f'~ 
,~. 

.1.300 33.0 ·.j7d8.\ 177 , ..i1tr,. i:'la Q.225 5.7 
1.396 35.5 1.1 .,.. ,'11 , 14 -'378 .<.'.06 0.177 4.5 
1.426 36.2 . 1.4~;,;~a,. '" .•.:~~7~ ~,~ 0.182 .,·~1 
1.616 41.0 2.6 66 3.3 15 .52 0.067 1.7 
1.426 36.2 1.7 43 73 326 1.26 0.162 4.1 
1.426 36.2 2.0 51 73 326 1.42 0.162 4.1 
1604 40.7 3.4 87 4.1 18 .62 0.073 1.9 
1.590 40.4 9.6 43 0.080 2.0 
1.510 38.4 ,~~t:'" ~ 

.1. 
',11/ 

1.0 
21 
54 

333 
677 

mm 

0.0. 

SIT • Stainless SI80I • Closed Z • Zinc II· None"~ Be Beryllium Copper • GroulMl 80 • Black OxidePI . Phosphor Bronze • Open GI • Gold Irridite 
T • nnnlld Wire 
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TABLE 1 , ............ V.rlallonaln Tbidm... for RectMgulel, Cerbon, Hlgh-S....... Low·AIIoy, .nd A11oy.....1PIa.... 11 In. and Under 
In T1lIck..a "'*' Ord.* 110 'Tbicknna 

Non: 1-TIIbIes I lI'rough 31. incluaNe. contlin ~..108.·liOns in on-siOns stal*1 it ind'I-ilOUnd 1riIa. 
Non 2-PennlUlllle veriatlon U'lder apedfled thIcIcness( o.~Ol iI).' 
Nem; 3-'TtIIcIcneu 10 be ~ II ~ to ¥. in. from lhe"l:lliOitUdiNlIldge. 
Non 4-For thicknIIU rnelBUf8d II lI1y IocatlDn olher than that specrtled in Nole 3. the permiAibIe rnuimum _ 10lerance IhaII be ilcr8U8d by 75 S. I'OI.t'lded 10 

the ~ 0.01 In. 
Non: ~Wl'wn " .. ,'. ~ In thIS lillie I/'l8nIIS no ~. 

T0IlnI'0Ce Over SpeciIied Thicl<_ lor Wdth. Q;ven, In. 

SpecifIed ThicImess. Owr48 B610 ;ft!In. .. and 
10 60. 60 to 7210 84 to 

108. 
10810 12010 132 10 lUto 11211ld 

"'dar ellcl n.exd 84. Illd 96. eJld elCd 120.1lld 132.ac:l 1~.eJlcl 112.1lld -
To 'to. elld 0.03 0.03 0.03 0.03 0.03 0.03 

I 
0.03 0.03 0.04 ... I ... . .. 

'1. 10 v... eJld 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 ... , ... ., . 
'l't.IO~ elCd 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 I ... ... 
¥o 10 '/... Illd 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.01 ... 
'he to th. Illd 0.03 0.03 0.03 0.03 0.03 0.03 I 0.04 0.04 0.05 0.06 0.011I ... 
Va to ~ eJld 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.06 0.07 ... 
Yo to ~" eKd 0.03 0.03 0.03 0.03 0.03 0.04 0.04 0.04 0.05 0.06 0.07 0.07 
¥.Io 1.1llO 0.03 0.03 0.03 0.03 0.04 0.04 0.05 0.05 0.06 0.07 0.08 O.C» 
1102.1Dd 0.06 0.06 (000 . 0.06 " J),OO... .0.07 ... _ 0.08 ... .• 0,10 __ _1!.H1... ..0.11 1113 lUll 

210 3.1lld 0.09 0.09 0.09 0.10 0.10 0.11 0.12 0.13 0.14 0.15 I 0.15 '" 
3 10 4.1lld 0.1 1 0,11 0.11 0.11 0.11 0.13 0.14 0.14 0.14 0.15 

I 
0.17 ... 

4106. exd 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.20 o.m ... 
6to 10.1lId 023 0.24 I 0.24 

0.24 0.24 0.24 0.24 0.24 024 027 0,21 ... 
10 to 12. elId 0.29 0.29 0.33 0.33 0.33 0.33 0.3:5 0.33 0.33 0.33 0.35 ... 
12 to 15. 1nd 0.29 029 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.3l5 ... 

TABLE 2 PemtlMlbIe Veri.tioM In Weight for Rec:1anguler She.M Pl.... end U"",...I Mill PI.t•• 113.0 Ib/tt- .net Under VlMn 
OrcIeM to Weight 

NoTE 1-PermIaIliI varlltionll In 0YWWlIight tor IDt& of draMr and IImdI pili'" IIIleI be I 'It .... 1tlII MlOUIltI In lNI 1abII. 
Non 2--Pei....... vntionl II 0VIIW8Ight lor ~ lllIteIl/lIIllIl'n limes Ihe ImOII'ItI il1NIlIIbII. 
Non 3-f'ennIMIlII 'NlltionI in 0\I8IW8iQht fa' singla c*QMr and Ilk." pia'" shIIllI 1~ lIINI ... II'IllUltI In thIa tIllIe. 
NoTE 4-The ecIOI*d stancIMI deNlty 01 roIiC ... iI 410 1bIlt'. 
Non ~"""*-"..." .... II tIU tlIbIlt lhwe Is no ~ 

~ V_lion i'I A..... We9'rt oILoC1"lar WIdthe GI¥II'I1n 1ncheI. ElCptMMd In ""1*"
 
oI1he Spec;ified W..... p8r -... Foot
 

Speeded w.IgtU.
 
.. and Over 48 10 60 to 72. 84IDIll. 132 10 1... ' 1" to IN. 118 and 72 to 84. III ID loe. 101 10 120. 120 to 132.IbIft" I.f1dIr 8O.eJld ud MIll ~IIld eJlcl ... 8IlCIIeIId 8IlCII 

Ovw UlOer Ovw U1der 0 \hlIr Ovwlltndll'OYW 1U'lder Ovw U1cIer 0  Ovw \tIdIr 0- IIHIr 0wIr U1cIer 
To 10.1lld 

Ovw!U1cIer \hlIr 
5.04.0 3.0 5.5 3.0 6.0 ... ...4.5 I 3.0 3.0 7.6 3.0 11.0: 3.0 13.0 3.0 ... ...3.0 8.0 3.0 

1010 12.5, ad 4.0 3.0 4.5 3.0 4.5 3.0 5.0 3.0 ...5.5 3.0 3.0 7.0 8.0 3.0 12.0 3.0 ...8.5 3.0 8.0 3.0 
4.04.0 4.5 3.012.5 10 15.0. ad 3.0 3.0 4.5 3.0 5.0 3.0 3.0 1.0 1.0 3.0 11.05.5 3.0 7.5 3.0 ...3.0 

1510 17.5. 8Ild 3.5 4.0 5.0 
'" 

3.0 3.5 3.0 10.03.0 4.5 3.0 7.0 3.0 9.0 3.0 3.0 
17.51020. elId 

U 3.0 3.0 5.5 3.0 6.0 3.0 
3.5 2.5 3.5 2.5 3.5 3.0 4.0 3.0 3.0 4.5 5.0 3.0 3.04.5 3.0 3.0 6.0 3.0 9.0 3.0 

201025•.a 
5.5 e.o 

4,03.5 2.5 3.5 3.5 3.0 4.5 5.5 3.0 7.0 3.0 3.0 
25 to 30, ac:l 

2.5 3.5 3.0 3.0 4.0 3.0 3.0 3.0 6.05.0 
3.0 3.5 2.5 3.52.5 2.5 3.5 3.0 3.0 3.5 3.0 ••0 4.5 3.0 5.0 3.03.5 3.0 3.0 7.0 3.0 

30 to 40. 8d 
U 

3.0 2.0 3.0 2.0 3.0 3.0 2.02.0 2.0 •.0 U 3.0 3.0 
4Oto81.7.... 

2.5 3.5 2.5 3.0 a.o u3.S U '.0 
2.5 2.0 3.0 2.0 3.0 2.0 3.0 2.0 2.0 3.5 2.0 4.0 3.03.5 3.5 U 3.0 U a.o 3.02.5 e.o 

81.7 to 122.8. ad 2.0 2.02.5 3.0 3.0 2.0 3.0 2.0 2.0 2.5 3.11 3.5 3.0 4.53.5 3..5 3.0 3.0 3.0 
122.1110 183A.1Ild 

3.5 2.0 '.0 
1.5 1.52.5 2.5 1.5 2.5 U 2.0 2.5 2.0 2.11 2.0 2.5 2.02.5 2.5 2.0 2.5 :s.o 2.D 3.5 U 

183.4to2o'5.l,.., 1.0 2.5 1.0 1.0 1.0 1.0 1.02.5 2.5 1.0 2.5 1.0 1.0 2.5 1.0 2.5 3.0 1.0 
2046.1 to 408.0, IIld 

2.5 2.5 2.5 3.6 
1.0 2.5 1.02.5 2.5 1.0 1.0 2.5 1.0 1.0 1.02.5 2.5 1.0 1.0 2.5 1.0U 2.5 3.02.5 \ 1.0 

409.0 to GO.I. ellAlI 2.0 1.0 1.0 1.0 1.02.0 1.0 1.0 1.0 1.0 2.52.5 2.5 2.5 2.5 2.5 1.0 2.5 2.5 1-02.5 
1 

1.0 
41O.11Cl613.0,1Ild 2.0 1.0 2.0 1.0 1.02.D 1.0 2.62.G 1.0 2.5 1.0 2.5 1.0 2.5 1.0 2.5 1.0 1.01.0 2.52.5 

18.5 WheD full·sectioD test specimens have been used for 18.8 A Material Test Report, Certficate oflnspection, or 
the qualification of angles, that infonnation sball be stated similar document printed from or used in electronic form 
on the test report. from an electronic data interchanac (EOI) tIansmission shaJJ 

l8.6 A signature is not required on the test report. be regarded as having the same validity as a counterpart 
However, the document shall clearly identify the orpniza- printed in the certifier's facility. The content of the EOf 
tiOD submitting the report. Notwithstanding the abscn<;e of a transmitted document must meet the requirements of the 
signature, the organization submitting the J'Cl)Ort is respon- invoked ASTM standard(s) and conform to any.existing ~DI 
sible for the content of the report. agree~ent between the p~r and the su~li~r. Notwit~. 

18.7 When finished material is supplied to a purchase ~ding the absence ~f.a S1~ature. ~e organIZation submlt
......... ''i)rder specifying an ASTM 'material specification -listed-tn the- ._..un! the EDI transnussJOn 15 respl)n~"le for the Cf)nl~nt of 

Scope sectiOD of Specification A 6/A 6M, the organization the report. 
supplying that material sbaJl provide the purchaser with a NOTE 3-lbe iDdustry defiDitioD U iDvoked. here is: EDI is the 

.J ..._ "na1 ..~_ • test ....... compU1er to CODllJUW each.. of bun.. iDformalion in a SWIdard
 
copy UI UKi onll man_,urer $ fe_. ~ format IUCh as ANSI ASC X12. 
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4IDlt A 6/A 6M 

TABLe 13 , V FtonI,...... tor carbon ...........
 
NoTE 1-~ the Il:Inger ~ • IniIr 34S n. the PM" vwtIillon IhlUd not IICceed 'A fh. Whwl ". Illnga' dImIInsion Is Inlm 3S to n fh.• Incl. the 

perrnilIeible YBrIatlon .t1OUIll not uceed 75 II olIN lDMr IITIClUIIl tor the lpedlled wldlh. but In no C8SII ... IhIn 'I. In. 
NoTl 2-n- vftlIara Iqlly to pIa_ which navtl I ~ millmum ..... IlrwlgIII 01 not monIlJ\aII eo ll8Il. 15 MPI' or comparwtie ciWTlIcIi compclIilIon or 
~ The hili In IN IM* _ inCl'eUed 50 lllcr pIa_ spedIIed to I higher "*'Imum ten.. strqth or allI'lClIUtlIe cnemstry or hlllO..... 

Noll 3-TNlIabIe and tIlIIe notes ca.. the l*i1iAlb11 YIIiatiOnIIol' IIItnesI 0/ eIn:uIar end skelCfl PI*, bIlIeCl on IN mlXimum ~ CIt 110M pI8tu. 
Non 4-WIlerI " .. ." ~ In tI1Ia table ltlent mno ~. 

SpeciIled 
To 36. 3810 48, 48 to 60 to 72 to 84 to ge to lOB 10 120 to Ul8and~.In. 
w:I ud BO. 81ld 72. 8lld 84, IxcI 96. 8lld ~: ~: :: OY.

,,,,.To v•• IxcI To 10.2. ud 'V,. :V. 1'1. 1~ "h 1'1& PII,,. ."'.'I. 10 \Ill, exc:l 10.2 to 15.3. Ilia 1ft Ill. '",,. 1'... 1'1. ,.". 1'" 1'1&.,.1ft 110 'h, eXd 15.3 to 20.4. exd ,''- 'V,. '1& or. '11 1 l'Ie 11/. t 7", 2''''
 
YI toll'... eXd 20.4 to 30.8. 81ld 7/,. 'II or,. '1& or. I 1 l'Ie lV. 2
 
:Y. 110 1. exc:I 30.' to 40.8. Illd .,. .,. 

1ft "Ie or. '... 1 ,.. ,,,.
'I"--LlI:L2. ud.___-.4Q.I.klA1.7.aGL.. ..... _---~-- ..._.'1\ ....... __ .'11"" ......- """,,, .,... ~. 1ft .... "11• .l~~___ ... ~'~ . 
2ID4• .m 81.7 to 183.4. Illd v.. .... 'I,. '.... 'Iw V. 'I. 

". 
'V" .... '... l'Ie,,.,. ,• IDB...a 183.4 ID 245.1, Illd 1ft '.... 'h '\0'" ",. .... :v• '... '...
 

1110 8.1lld 245.1 ID 328.8, ud '.A. '... v. .... "It• ~ ,''- 'Ie 1 1 1
 
8ID 10. exd 328.8 ID Q.O, ud 'Ie '... "Ie "11. :V. '1lI.. 'It ·m. 1 1 1
 
10 to 12, exd 4011.0 lD 490.1. Illd .... "Ie ",. .t,/,. 'It 1 1 1 1 1
 
12to 15.aa 490.1 10 813.0, incI .... ..... '.1(,. '11 1'''''' 1 1 1 1
'If" 

A FfIIINu veriIrIonIlol' LMIgIIt-ThlIDnglIr dimenaion IQeCifilId II ClClIlSidInd 1118 I8ngth. and PII"ftiUIbIe vlI1ItIonIln IlIln1U aIorlQ IN IIInglh IIlauId not lIIlee-i the 
taIluIer IIIllUlt Illr,... apeQIed wldlh In ~ up to 12 ft In 1engIIl. or In Illy 1211 011ong8r plates• 

• ,.,.,., V~ tot WldItI-The IIalness vlriations ICrOSI the width Should not IIlCMCl tile IIIbUIr IIIllUlt lor the lpec:ilIecI width. 

TABLE 14 Penni....... yenetian. From Aatnn. tor High-Strength, low-Alloy, and AIoy SIMI PI.... Hot Rolleca or TIIenndy Treated
 
Nole l-When the IDngIr dimen8ion Is under 36 in.• 1111 vartltIOn shOuld nollll~ ..... In. we- 1III11rg1r dImenIIon IS Irom 38 to 72 In. lid. IN lMriIIIon IllOuId llOl 

PCMd 75 ,. 0/1111 tIbUIr -.It lor the apeciIlId oMdlh. 
Nole 2-TIIII and noc. __ IN lcJIIt'-.- Icraa- CIt dfQMr end s1celcll cA_. tlIMd on 1M I'IlDinun cIlrnInIloM CIt u-~ 

Nole 3- " " lIPPM"I .. lhl8 tIIt* ... iI no ~ 

FlI.... T...... far ~Wldlhs. in.A•• 

~ SC*iIlId w.Il1lls. 9810 tOBIO 120 10 144ID 
llWclcNa. In. bfft8 To 38, 38 10 "'. "'to 8010 7210 Mto 

120, 
l&1endtOB. 1••

Illd IIld eo. eXd 72.1Ild 84. eXd M. De:t 0''''.eXd IJICl IIId elld ,.,.TO '10, ad To 10.2 ellCI "Ie 2 2'/. 2¥a 2"" W.."". '....'I.to \Ill, exd 10.2 to 15.3. IXd ~ '1f'1I 1..... w. 2 2'1. 2¥a
 
~ to lie. exd 15.3 10 20.4. 8llCI v. 1¥1. 1..... 171t ~.
 

"Ie ,'.... ,.,.'Ie 'v.. ,''''. l'lt 3Yi,,.,..... to"'" exd 20.4 10 3O.S. eXd ¥. lV. '¥I. 'Ie 1 1'1. W. 2V. 3 ,.,. ,'''_ "It
"" to 1. ad 30.8 10 40.8. ad ",. 'Ie 'Ie 1 l'Ie lYi. 1'''' 2 2,.,. 
1 to 2.1Ild 40.8 110 81.7. aa ¥I- .... ",. '''''I 'It 1 1 1 ,.... 2'/. 
2110 4, IIld 81.7 110 163.4. eXd "It. ..... Y. ",. 1 1'4 
4lD I,Illd lU,4 to 245.1. ad ''It- lV. '... '.... 'm. ,·It IV. W. 
SlDB." 245.1 10 326.8. eXd ""- ",. ",. ""."". 1 1~ IV. lV.. 1'~ ,'''''.... l'Ie 
ato 10. IICII 321.8 to 408.0. ad 't'.'" '''''I ''fM 1 ,.... lV. lV.. 1l1'e ,.... 1'It ,.... 
1010 12.1Ild 401.0 to 480.1. exd ... 'v.. 1 'It 1'1. 1¥1_ 1~ ,.... I'It 1~ 1'It ,.... 

'... ¥oe or. '''''' 'Ie ,,.,. 

'It ,'''' ,.... ,.... 1'... ,....12 to 15. rna 480.1 lD 613.0. IrClI 1 1m. lV.. l'At 1~ 

A RIll-. v.lItbII ,.....-Thelonglr ~ ....... II CCllIIidIfId thellngllt, IIld ..... fnlm • fill ..... liang tile IInglIlIftlUd nDlllllllld the 
1IIbuIIr IIlIlUlt far .. II*IIId wIlIh In .... up to 12 ft In IInglh, Ill' fh ".,., 12 It of IongIr piela 

• ,..... VwWIan8 ,. WlatIt-The IlIu.a 1IIIIalIDn*"-IN WIlM IhaUcI not lIIlee-i n.lIbuIIr IIIlllUlt fill' the IPICIlIed width. 
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used independently of the other. Combining values from the 
two systems may result in nonconformance with the specifi
cation. 

1.12 Thinpecification and the applicable material speci
fications are expressed in both inch-pound units and 51 
units. However, unless the order specifies the applicable "M" 
specification designation (51 units). the material shall 
be furnished to inch-pound units. 

2. Referenced Documents 

2.1 ASTM Standards: 
A 370 Test Methods and DefInitions for Mechanical 

Testing of Steel Products4 

A673/A 673M Specification for Sampling Procedure for 
Impact Testing of Structural Steel3 

A 700 Practic:es for Packaging, Marking, and Loading
 
Methods for Steel Products for Domestic ShipmentS
 

A 75 I Test Methods, Practices, and Terminology for
 
Chemical Analysis of Steel Products4 

E 29 Practice Using Significant Digits in Test Data to 
Determine Conformance with Specifications' 

E 112 Test Methods for Determining Average Gnlin Size? 
E 208 Test Method for Conducting Dro1>-Weight Test to 

Detennine Nil-Ductility Transition Temperature of 
Ferritic Steels' 

2.2 .4meriCtUI Welding Society SlilIIdJuds: 
AU Mild Steel Covered Arc-Welding EJectrodes8 

AS.S Low-Alloy Steel Covered Arc-Welding E1ectrodes8 

2.3 U.S. Militilry Slilrula,ds: 
MlL-STD-129 Muting for Shipment and Storage9 
MIL-STD-163 Steel Mill Products Preparation for Ship

mcut and Storagell 

2.4 U.S. Fede,al Standard: 
Fed. Std. No. 123 Marking for Shipments (Civil Agencies)9 

3. TenniDolOl)' 

3.1 Descriptions of Tmns Specific to This Stilrulard: 
3.1.1 Platts (other than floor plates or coiled product)


Aat. bot-rolled Sled, c:1assified as fonaws:
 
3.1.1.1 When O,dered to Thick.neJS: 
(I) Over 8 in. [200 mm) in width aDd 0.230 in. [over 6
 

mm] 01' over ill thickness.
 
(2) .Ovcr 48 in. [1200 mm] in width and 0.180 iD. [over 

4.5 mm] or over in thickness. 
3.1.1.2 When O,de,ed to Weight: 
(1) Over 8 in. {200 mm] in width and 9.392 Ib/ft2 [over 

47.10 k&'m2 ] or heavier. 
(2) Over 48 in. [1200 mm] in width and 7.350 Ib/ft2 [over 

35.32 k&'m2] or heavier. 
3.1.1.3 Slabs, sheet bars, and skelp, though frequently 

falling in the foregoing size ranges, are not classed as plates. 
3.1.1.4 Coiled product is excluded from qualification to 

• ANIIIIIl Boo4 of"STitt SrandrJllb. Vol 01.03.
 
'AIfIIIIIII1I«IC ofASTM Srtllllitlnb. Vol 01.05.
 
• AJfIIIItIi 1I«IC ofASTItt SltIIIdttnb. Vol 14.02

T "'-wal Boo4 0/"STitt SrtmtJiJnJs. Vol 03.0 I.
 
t AvaUble from tbc AIMI"an Weldilll Society. 550 N.W. LaJcunc Rd.•.
 

Mwm. f1. 33135, 
, AvaiI8bla froID tile proaarilll activity Of U dinc:ted by tbc ooDUKtilll offiaa 

Of from tbc SlaDIMrdizalion DocullIClIa 0RIcr 0r:Ik, BIde. .. Sa:tiOI D. 700 
RClbI:liu AYe. PbiIadclDbia. PA 19111.S094 Ann: NPODS. 

this specification until cut to length (see 5.4.2). 
3.l.2 Shapes (FkJnged Sections): 
3.1.2.1 Slrt.lCtura/·size shapes-roUed flanged sections 

having at least one dimension of the cross scc:tion 3 iD. [75 
mm] or greater. Structural shape size groupings used for 
tensile property classification are listed in Table A. 

3.1.2.2 bar size shapes-rolled flanged sections having a 
maximum dimension of the cross section less than 3 in. [75 
mm]. 

3,1.2.3 "w" shapes-are doubly-symmetric. wide-flange 
shapes used as beams or columns whose inside flange 
surfaces are substantially parallel. A shape having essentially 
the same nominal weight and dimensions as a "W" shape 
listed in Table A but whose inside flange surfaces are not 
parallel may also be considered a "W" shape having the same 
nomenclature as the tabulated shape, provided its average 
flange thickness is essentially the same as the flange thickness 
of the ~w shape. 

3.1.2.4 "Hr shapes-are wide-flange shapes generally 
used as bearing piles whose flanges and webs ate of the same 
nominal thickness and whose depth and width are essentially 
the same. 

3.1.2.5 "sa shapes-doubly-symmetric sbapes produced 
in accordance with dimensional standards adopted in 1896 
by the A~tion of American Steel Manufacturers for 
American Standard beam shapes. The essential part of these 
standards is that the inside flange surfaces of American 
Standard beam shapes have approximately 16'h % slope. 

3.1.2.6 "M" shape.s--doubly-symmetric sbapes that 
cannot be classified as "W," "S," or "HP" shapes. 

3.1.2.7 HC· shapes-chanDels produced in accordance 
with dimensional scandards adopted in 1896 by the Associa· 
tion of American Steel Manufacturers for American Stan
dard channels. The essential part of these standards is that 
the inside t1an&e surfaces of American Standard channels 
have approximately a 1631) % slope. 

3.1.2.8 "MC" shapes-cbannels that canDot be classified 
as"C"sbapes. 

3.1.2.9 "L" shapes-shapes haviDg equal-lea and unequal
lea angles. 

3.1.3 Sh«l Piling-steel sheet piling consists of rolled 
sections that can be interlocked, formi ng a continuous wall 
when individual pieces are driven side by side. 

3.1.4 bars-rounds. squares, and hexqons, of all sizes; 
flats 13/64 in. (0.2031 in.) [over 5 mm) and over iD specified 
thickness, not over 6 in. (I SO mm] in specified width; and 
flats 0.230 in. [over 6 mm) and over in specified thickness, 
over 6 to 8 in. {ISO to 200 mm] inclusive, in specified width. 

3. J.5 exc/usi.-e-wben used in relation to ranges, as for 
ranges of thickness in the tables of permissible variations in 
dimensions. is intended to exclude only the pater value of 
the range. Thus, a range from 60 to 72 in. [I 500 to 1800 
mm] exclusive includes 60 in. [1500 mml. but does not 
include 72 in. [1800 mm]. 

3.1.6 rimmed steel-sted containing sufficient oxygen to 
give a continuous evolution of carbon monoxide during 
soldification, resulting in a case or rim of metal virtllally free 
of voids. 

3.1.7 semi·bUed steel-incompletely deoxidiud steel 
containing sufficient oxnen to form enough carbon mon
oxide duriD8 solidification to offset solidification shrinkage. 

2 
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TABLE 15 Perm.li.- Verla1lons In W..... 'eM' PIe_ 
Narl-Wavinela danOl8I .. rnulnun delriallon 01 the ut.» of \til pia. 

frCllTlI pIInI ~ 10 Ihean- of Ihe pcllIll oA -.nwtt and ~ 10 
the an- of Ihe plate at Md'l oA Ihe two adjaclInt _ peUa, when Ihe pial. " 
resting on • ftat llDrtzontIII ~. u IIlU8lnd i\ 11\ n::r-t oI_lIIan '2 It 
at iIngth. 

TN WlIWleII1DlerInC8 Is • fWoCtlan at Ihe "!MIa lDIlrWa u obtIi\acIlrom 
Tible '3 or '4. eppropriIIte. 

FIlar- Wa--' T..-. In.• WlwI 
TcMrIncI. Nw'nbW at W_ In '2 ft II 
In., from 
T~'3	 .,2 3 .. 5 8or f4 

.....	 ..... 1/. ..... '4 '10 ..... ..... 
~ ..... ¥.. .....	 'I.."'-	 '4 '1" 

'/.. '/.. ¥.. 'I. ..... '10 'It•'10.,., '1:1 ¥e ¥.. ~,. ~. Vo 'It. .....	 V.. '/.. ..... 1/• .,., ,,.,
~.
 

~ ~.
1ft '... "'- 'I. '10 'Ie,,.,......	 "It. .... ¥e ..... ..... ¥.. 
~. V.. 'It. 'iii '10••......	 ..... 1/. "'. ,,.,'..... ~ ·h. "'" ..... ,,.,

'10	 '10 "A. .... ~ v. .....
."". "". '... ~ 'I. ~."'",	 , .y. ..... 'M "'" 1/. ~. 

,v.	 ,.... "".
'10 ~ 'AI ~ 'I. ..... 

"/0 1'1. "J,. .... ~ ..... 'I.."".
,~	 ,~ ".... .... ..... ..... ..... '/.,.... 1'10 1'1. 

,,., 
'AI ". 'I. 

1.... ,"" 1'1. ...... "" "A. '1:1 .... V,.,.... ,,,,. ,"". , ",. 'A. ......"'.,'. 1'4 ,.". ,v.. ...... ..... 'It• ...... 
2 2 1'10 "10 ~ 'AI Yo 
2Ve 2'10 ,..... '.'10 ''11. .... Yo 
2'/1 2'1. "'11. ,1/. ."". "11. ..... Yo 
2'4 ~ "

,~ 

..... ,"". , ¥. ..... 'It. 
2'b 2'}, Ph. ,,'" ...... ,,,.1'1. "".2¥. ~ 2 ,Va "Ia ...... ~ 'Ita 
2lr. 2". zv,. ,..... ,"" '10 ~ Va 
2'10 2'4 2\'0. ,"" , ¥I. '..... ..'" Ya 
3 3 2V. "'11. 1'1. '¥l. 'v.. ¥I. 
3'4	 3.... 2¥1 w. ,..... , ... ¥I. 
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