f i;;:bm
S’-Zl Uﬁ_l Ce 0213
¥-2y
?-30

%39



His 6&//{040«4 .éf/e wren7s
- fraAe

S‘e‘f Si Crévs - rc,{me (ﬁ‘:,'?;a"

Pins ¢ Keys ... shear /oa(‘(y '

¢
ASsumed

@M:‘g r_o_ry_r . Shear Mf{“‘df}f

assy

Us.ed Yo conneet con/awtr
To Shafts or +o fold assemblry

7‘?&740-



SET SerewSs

__ 5447@

thufc. fao:.o. o NF«HNE'




—

7 il

192/ IWHs D vy
Didnayw $$0d2H JIFHSS A2

‘sued Bune)

-0l uo suonosfoid o} anp saunlul
aAaid 0] sielaweip qny ay} uey)
lojjews 1dey aq p|noys syibusg)
llay} 1ng ‘spus 8uj uo Jajuieyd ayj
ayensn||l 0} ‘Atessaoeu ueyl Jsbuo
umoys ale (4) pue (8) sued ui sud
ay| -uid Buuds seingny Hids (4)
‘uid Jedey () ‘suid punol (p pue
2) ‘Aay punoi (q) ‘Aey alenbg (B)

LC-8 INOIA




o

SAYM A £ SAZ

(q)

(v)

i

mﬁ%ﬁ%@mﬁﬂﬁ%

jiin

JZiu Sadeg §
i

s
\ ——
- e [V AT NI ﬂl’

‘Aay
inipoop (q) ‘Aey peey-gio ().

8¢-8 N2l






suLr FUIUTE Y -1

41

h P

.\3\0%%.\\ \\v“\\.\“

(q)

durs Su umjay

1

L

b

A wmsx\\ >3]

ol prumssly ~

vz \w\ww\ =

‘uoneodde
S) (p) pue Buu jeussyu; (o) ! :uoneo

-lidde sy (q) pue buu rewisixg (&)
'sbun Bujurejes oy sasn reardA |

6C-8 RINSH




Plars ﬁ fdff Semesten
Wk _Mofes

""‘3
o{' : /#7 = /ﬂ-‘lrdl
3{'7 WJ”H- 5 rﬂy‘
ﬂz-.f Jovrnal b-ﬁmv?s “* 12
Tt
33/ Jevonaf bam:r;.r + Koviba—
47 @?-377_33_/' Rollong Beacng# 11

dly  Gearg #ry
4(2, Lotdjuog brokes L4



Welds A 9
- ﬂ/& w///./___/_O__Z‘ Coplsr
tn defas/ -
A 7‘7/“ af pecnan en 7"
Connec?inn,
7 Hroat ares a/ wele/
M sTS a//ﬁ‘-u/
. 7‘&1/5/0/(// ComPRESs]oN
L SHE AR W




—TyPEs oF sy

Throat h




FLLLET WELDS
Use sheer shess

2 _?—= __F .
Throed Arce.

S o
- -~ 0101h L

{‘T = /‘/I F

S m—
Pyrr weeds

-+ Decowme in fac”«/ «/ﬂz
Tt parts welded




DIRECT toading &F
EriLerT cveeps




3 T
Sy e
__ - ._ ﬂ”d’
wrx (6mh) = Ara
A 7

Civeam ﬂumyl =

z @)/(20 7)o 7°74)

’ : ‘/HI i Iq




Wed mrL PrsPedires

IABLE 9-4  A\wsS ELECTRODE _ TENSILE STRENGTH. YIELD STRENGTH.

Minimum Weld-Metal NUMBER"® kpsi (MPa) kpsi (MPa)
Froperties E60Xx 62 (427) 50 (345)

E70%% 70 (482) 57 (393)

E&0xx 80 (551) 67 (462)

E90xx 90 (620) 77 (531)

E100xx 100 (689) 87 (600)

E120xx 120 (827) 107 (737)

*The American Welding Society (AWS) specification code numbering system for electrodes. Thi
to 4 four- or five-digit numbering system in which the first two or three digits designate the af
The last digit indicates variubles in the welding technique, such as current supply. The nex
welding position. as, for example, flat, or vertical. or overhead. The complete set of specilica
the AWS upon reguest,
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A collection of helical compression springs. (Courtesy of Danly Die)
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(a) Parallel star.:k

parallel stack

(c) Series

(b) Series stack
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FIGURE 10-13

deflection

(a) A volute spring; (b) a flat tri-
angular spring.

T

FIGURE 10-12 i

Constant-force Bpﬁr.lg" fGodiney ‘
of Vulcan Spring & Mig. Co., |
Huntingdon Valley, Pa.) -
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TIGURE 10-1

e (a) Axially loaded helical spring;
SRR (D) free-body diagram showing
- that the wire is subjected to a di- :
~ rect shear and a torsional shear. ‘
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.
{¢) Squared and ground end,
left hand
- {b} 'Squar&u:i or closed end, (d) Plain end, ground,
- -right hand left hand
I3
FIGURE 10-5
Types of ends for compression
springs: (a) both ends plain;
(b) both ends squared; (c) both
ends squared and ground;
(d) both ends plain and ground.
z | ~ TYPE OF SPRING ENDS s, |
: ol : PLAIN AND = SQUARED OR .~ SQUARED AND
S STERM PLAN ° GROUND _~ CLOSED- i GROUND
End colls, N, 0,00 . 0 L e
Total coils, N, i Ny Ml Ny ETE k- NgdE 2 N, +2 .;
_Free length, Ly’ pNa T d p(N, + 1) pN, +3d i 2pNat2d 1"
Solid length, L, - - d(N,+ 1) dN, AN+ 1) sty dN, s .
Pitch, p : v - (Lg—='d)}/Na Lo/(N, + 1) (Lo — 3d)INg #i5 (Lo %_lzd_),wﬂ \

 Source: Associated Spring-Bames Group, Design Handbook, Bristel, Conn., 1931'.-}'. ?;L;f',.:."

= TABLE 10-27]
Formulas for Compression- +
Spring Dimensions. (Na = A
‘Number of Active Cails)
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FIGURE 10-3

- (&) Usual design; stress at A is
Lasd due to combined axial and bend-
ing forces. (b) Side view of part a;
stress is mostly torsion at B.

(c) Improved design; stress at A is
due to combined axial and bend-

stress at B is mostly torsion.

Ends for extension springs. |

ing forces. (d) Side view of part ¢c: |




d) Deflection due +o F,

10
%5, 680

== = gz 1,70 n
& o |
e) Selid L ., ving (Table
/0-2 )

Ls=d(W+1)

= 0.@37(:3_.5’ #1) 2 ofj‘n

7, F_’:__w/ g7h saclh 7ia T
Thewe 15 no pormeanint- sat(ynl)

s /g ¥ o
haghe Gt i)

e

g@@ 2:-: = 2*@3{ ﬁ-%‘i‘i) = %—L-—-;E '

T T



= Spring may buckle

(0-¢ Lo2 243D

| a{
51:-,);‘-#0
/-3

© Mo waive
s O1f- ﬂ.-m’u*d whire

» hrowme Vanradivm




2 ¥o

END camnmom__

' Spring supported between flat parallel surfaces (fixed ends)
One end supported by flat surface perpendicular to sprmg axis (fixed);
other end pivoted (hinged)
Both ends pivoted (hinged)
* One end clamped; other end free :
*Ends supported by flat surfaces must be squared and ground.

IABLE 10-3

End-Gundltiﬁn Constants « for

Helical Cumpfassmn Springs i _ '. ,I =




SIMILAR | | :
SPECIFICATIONS DESCRIPTION o !
UNS G10850 This is the best, toughest, and most widely used
AIST 1085 of all spring materials for small springs. It has
ASTM A228-51 the highest tensile strength and can with- ,
stand higher stresses under repeated load- '
ing than any other spring material. Avail- i
able in diameters 0.12 to 3 mm (0.005 to :
0.125 in). Do not use above 120°C (250°F)
or at subzero temperatures
UNS G106350 This general-purpose spring steel is used for
AIST 1065 many types of coil springs where the cost of
ASTM 229-4] music wire is prohibitive and in sizes larger
than available in music wire. Not for shock
or impact loading. Available in diameters
3 to 12 mm (0.125 to 0.5000 in), but
- larger and smaller sizes may be obtained.
Not for use above 180°C (350°F) or at sub-
zero (emperatures
UNS G10660 This is the cheapest general-purpose spring
AISI 1066 steel and should be used only where life, ac-
ASTM A227-47 curacy, and deflection are not too important.
Available in diameters 0.8 to 12 mm (0.031
to 0.500 in). Not for use above 120°C
(250°F) or at subzero temperatures
UNS G61500 This is the most popular-alloy spring steel
AISI 6150 for conditions involving higher stresses than
ASTM 23141 can be used with the high-carbon steels and
i for use where fatigue resistance and long
endurance are needed. Also good for shock
and impact loads. Widely used for aircraft-
engine valve springs and for temperatures to
220°C (425°F). Available in annealed or
pretempered sizes 0.8 to 12 mm (0.031 to
0.500 in) in diameter
UNS G92540 This alloy is an excellent material for highly



— — — — — - — — .

. ASTM EXPONENT INTERCEPT - *#
MATERIAL NO. m A, kpsi A, MPa
—_— — — ___'_______—'————___.f
Music wire® A228 2 0.163 186 2060
Oil-tempered wire” A229 0.193 146 1610
-Hard-drawn wire® A227 0.201 137 1510 |
Chrome vanadium® =~ -~ A232 ;D158 173 1?90
Chrome silicon® s A4ﬂl D. ﬂ91 218

“Surface is sml:u:rﬂ: Ires from defmis and. has a bright Ius!mus ﬁmsh f
*Has a slight heat-treating scale which must be removed before plating, """ ;

"Surface is smooth. and bright with no visible marks.
“Aircraft- -quality tempered wire; can also be obtained annealed.

'Tempcﬁ:d to Rockwell C49, but may be obtained untempered. ; : “g ’ ’ rls
Conn., 1981, p. 19,

Jource: Associated Spring—Bames Group, Design Handbook, Bristol,
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FIGURE 10-8

" Valve-spring failure in an over-
revved engine. Fracture is along
the 45° line of maximum principal
stress associated with pure shear.
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