Fajﬂjow Looding. 6F deljeal <Py
Shet fw”\a/
- Inyeaar bajﬁzw, @W 52 207,

— shefe  of 5),% lVgg v am
{fiji )m'jk Speedo on e 5}"3“2»

WINE
Spivg e tekipe foading . /@lﬁib
- wfimte life \ ﬁ
= Zywmwad i epdusmmcr rm
e i

— Poumnd Tk Si%/ han S Wg/usw
V\J\a:lf?v'ml/ Yo le !’ﬁ‘emyﬂv
oy spv) o ¥ 5')% ¥¢ Iw ()owmm)
U LS
Aowefor,

Lec26 Page 1



(tps;) unpeeved | petued

TS
Sutiw N
i t
W ;‘“W “7;2 )‘J;f’ s;) CPRINGS  PonNT
o f FALL ljl)‘d
Rehed  Fuju = 20 kps) N> ot 2ylys
buge = 137 KpS) (INFINZTE (LFE)
Compty,  enduromer  Shrengf
Ssm = fwox T /m}wﬁ
28
‘SJa - 6\7\/\0\;)( - g)'/(’)w
L
Unpeenad - %5_5% = 51%_710 2 35 4y (141 MM)
Sn s 02 L st (2 M)
— py

Peened - %gq: S3-Skps; (343 MP«)
Ssw: 5K (534 Mla)

Lec26 Page 2



M n e uced wi™ fwe Goodwonr
0”’{&130\, oo 6(7“0\/\’\5

éoodM}kﬂM f‘rqufo‘u; 3/_6.. + f{_”i_ = |
Sa qu;

- UI'S th)/J 4 Sca

EJ SSU\, = 0.6% Swf (EW&VQ/YH’AL)
Seu = 0'6’7’(3)5"@)

Sse (o oduran.
R £ ke
. | L
25 4+ 55 ¢ T I

S 21§

Cowre kQ‘[ Sce =) {__Ei: l):}'ykfgil

Lec26 Page 3



Anotr  bwumon o lema. 1S T Gt lors
Crvikem a

5
&

7

E2Y szgf i

o [@F)" ‘

|

i
<
&

sze 2 3.5 kaj

Lec26 Page 4



— Sea 1S wlonds owd Aot
of .g_s'u,(, WﬁV)M -Sjm 1S V)Oj—

66‘1‘64)‘(’/( Than Ssu
— DbtS Noy HoLp ko{ _glle,o"m/

wihe weéfzhes  and aLm/f{' Lb\amgz

I ceeyon.,

Lec26 Page 5



Frivwanlae f<h Py oblimaus
Suk = A/AM' (Tadote lc)—l,)
Ssu = 0 4% Sut
Fa - FW-‘F”‘)\&- ) FM FW-( Fm’u_
I P 2 A
=0
Ta: b ¢FaD 5 T = kb, 8FuD =
= 41 7az N PR H
Gooo{mm ; Ve 53« + i’ﬂ_ ;7/ 'D
J v\~
% he = Ca + ZA_ /
Sse Ssun
. oo
Govbey : Ssa (Sm “: )
v Sce Ssu
_ : -
oM=L &)(A}[ﬂﬁmw
* 2y Sfe» [N Qu ]

Lec26 Page 6




Q2

A helical compression spring made of music wire has a wire
size of 0.092 in, an outside diameter of (9/16) in, a free
length of 4 (3/8) in. The spring is unpeened. The spring is
assembled with a pre-load of 5 lbf and will operate with a
maximum load of 35 |bf during use. Estimate

(a) Factor of safety assuming torsional Gerber failure and
Zimmerli data

(b) Factor of safety assuming Sines torsional failure.

(c) Factor of safety assuming torsional Goodman failure
and Zimmerli data s atl

d = 0-09v ‘%
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Table 10-4

Vol b( A,vm e holov
Table 10-4 N

Constants A and m of S,, = A/d"™ for Estimating Minimum Tensile Strength of Common Spring Wires

-
Source: From Design Handbook, 1987, p. 19. Courtesy of Associated Spring.

Relative
ASTM Exponent Diameter, Diameter, A, Cost
Material No. m in o MPa - mm™ of Wire
Music wire* /' A228 0.145 v 0.004-0.256 201 ~  0.10-6.5 2211 2.6
0Q&T wire” A229 0.187 0.020-0.500 147 0.5-12.7 1855 1.3
Hamn wire? A227 0.190 0.028-0.500 140 0.7-12.7 1783 1.0
Chrome-vanadium wire®  A232 0.168 0.032-0.437 169 0.8-11.1 2005 3.1
Chrome-silicon wire" A401 0.108 0.063-0.375 202 1.6-9.5 1974 4.0
302 Stainless wire” A313 0.146 0.013-0.10 169 0.3-2.5 1867 7.6-11
0.263 0.10-0.20 128 2.5-5 2065
0.478 0.20-0.40 90 5-10 2911
Phosphor-bronze wire**  BI159 0 0.004-0.022 145 0.1-0.6 1000 8.0
0.028 0.022-0.075 121 0.6-2 913
0.064 0.075-0.30 110 2-7.5 932

*Surface is smooth, free of defects, and has a bright, lustrous finish.
"Has a slight heat-treating scale which must be removed before plating.
Surface is smooth and bright with no visible marks.

fAircraft-quality tempered wire, can also be obtained annealed.
"Tempered to Rockwell C49, but may be obtained untempered.

*Type 302 stainless steel.

*#Temper CAS10.
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