(TECHNICAL DATA) (TECHNICAL DATA)
STRENGTH OF BOLTS, SCREW PLUGS AND DOWEL PINS CALCULATION OF CUBIC VOLUME

W Strength of bolts M Safety factor o« of Unwin based on tensile strength . . .
‘ - Pt : Tensile load in the axial direction [kgf] Solid Volume V Solid Volume V Solid Volume V
1) When tensile load is applied to the bolt & & Yield stress of bolt [kgfmm?] Material Stale load |—rcpeated load —— _ _ )
o1 & Allowable stress of bolt [kgfimm?] Pulsating | Reversed Truncated cylinder Hollow cylinder Circular cone
Pt= g6 tXAs = **** 1) (ot= o bisafety factor ) Steel 3 5 8 12 V=Zh(D2—d2)
=ndlot 4 ) As: Eﬁe:tive sedczt/iznal area of boft [mma] Cast iron 4 6 10 15 V= %dzh 4 V= %rzh
§=1
d : Effectiveness of bolt (core diameter) [mm] Copper, soft meta > > 2 LS = 1 /hi4ha =zth(D—1) =
Referencestrength  Refoencesength = Yield stress for ductile materials =Td2 <T> =1.0472r2h
Safety factor o Fracture stress for brittle materials = rth(d+t) -
(Example) Find a suitable size when a socket head cap screw receives tensile load of P=200kgf repeatedly (pulsating) .
(Socket head cap screw material - SCM435, 38~43HRC, strength class : 12.9) V= %A= %am Truncated pyramid Sphere
From equation (1) Yield stress in strength class 1291 & b=112 Ckgfmm?) S
: : A=Area of base v="1"(A+a+/Ra V=4 7 r3=4.18883
As=Pt/ ot Allowable stress ot= o bisafety factor (safety factor i & from the above table) N T o <TH— 3 Vi) 3t '
=200,22.4 : =112/5 _El 1 == Radius of inscribed circe l‘!\ ﬂ .
=89 [mm’] <:3 %— =22.4 [kgf,/mm?] =i a =Lenghofasdeof aregua polyon Aa=Area of both ends D =g 08=0.5236d3
Find an effective sectional area greater JLL = lumber of te ide of  egulr
than this value from the table at the right. A Fatiguestrength of bos I caseofscrews ¢ Fatgue strength i 2 millon fimes) olgon
M4 of 14.2(mm2)will be the selection. Nominal | et s Strength rank s Spherical segment Spherical belt
If fatigue strength is taken into account, M6 of allowable load 213kgf diameter | Stomaea [ v : - = V=”Thz(3r—h)
in 12.9 should be selected. of thread Asz Fatigue stength® | Allowable load | Fatigue srengt | Allowable load V= % 2 12h b
Tt /ot Kor__kgl/nné, kot =20 (3a2+n2) J:}Fi i V=20 (3a2+3p2-+h2)
M4 | 878| 131 114 | 9.1 79 6 _ , b
2) Selection must be based on fatigue strength for the bolts such as the stripper M5 | 142 113 160 78 111 ; . S =LA
bolt which receives impact load from tension. (As the above example, 200kgf M6 | 201 10.6 213 7.4 149 e s Y
load is applied. Stripper bolt material : SCM435, 33~38HRC, strength class 10.9) M8 | 36.6 8.9 326 8.7 318
M10_} 58 74 429 7.3 423 Ellipsoid 4 Torus Barrel When circum K
From the table at the right, M8 of 318(kgf)is found when allowable load of strength mi2 | 843 6.7 565 6.5 548 V=3 mabc S EN CICUMIErENCe Mates 2
class 10.9 is over 200kgf. Accordingly, MSB10 having M8 screw and axial diameter of M4 [115 6.1 702 6 690 " " BB AR T
10mm is the selection. Use dowel pins when shearing load is applied. M16 [157 5.8 911 5.7 895 g% In case of a spheroid _ =19.739Rr2 — V= "ZQ (2D2+d2)
M20 | 245 5.2 1274 5.1 1250 — (b=c) = —72p40 UL I
4 When its periphery makes a
M24 353 4.7 1659 4.7 1659 = D o3 paraboic
IStrength of screw p|ugs Fatigue strength * is corrected excerpt from 'Estimated values of fatigue ‘i.] ¢ V= 4 7z ab2 LG e e e e
limit of metric screw threads for machine screws, bolts and nuts' (Yamamoto) . = 3 V=0209 ¢ (2D2Dd+1/4d2)
Find allowable load P when screw plug MSW30 receives impact load.
(MSW30 material : S45C, tensile strength o b for 34~43HRC is 65kgf,”mm2.) y HHow to calculate the weight M Characteristics of Metals
If MSW breaks by shearing force applied Sheari . _ : Weight [g]=Volume [cm®] X Density : Density | Young's modulusE | Thermal expansion coefcient
earing sectional area A=Core diameter d1X = XL ) gnt Lg Material 2 — 6/
to the core diameter part, allowable load (Core diameter d1=M—P) <C°red‘3—m9‘erd‘>‘ - Example : Soft steel [g/cm3] [Kgf/mm2] [X10 ~¢/C]
P= 7 XA Az1égﬂ4?;:n;[]|-= (30_15> 7 X12 } ! a [\/4 — 1 ¢D=16 L=50mm, the weight is Soft steel 7.85 21000 11.7
! =72 i
=3.9X107.4 Yield stress=0.9 Tenslestength ¢ b=0.9X65=56.2 LU e TN - W AT SKD11 785 21000 17
=4190[kof] Shearing stress=0.8XYield stress ._749[ ’ ' , —
—46.6 — =79[q] Powdered high-speed steel (HAPA0) 8.07 23300 101
Find the allowable shearing force based Allowable shearing stress 7 t=Shearing stress/safety factor 12 G ‘ $D
on the core diameter of internal thread if =46.6,/12=3.9[kgf,/mm?] P Cemented carbide /30 14.1 56000 6.0
tapping is made of soft material. M I Method for finding changes dimensions due to thermal expansion Cast iron 7.3 7500~10500 9.2~11.8
A Example : SKD11
.s"ength of dowel pins ¢ D=2 The volume of dimension change & SUS304 8.0 Uy e
Find a suitable size when a dowel pin receives 800kgf repetitive (pulsating) shearing when a pin of L=100mm is heated to 2°C is Onygen free copper  C1020 89 11700 176
load. (Dowel pin material - SUJ2 + Hardness 58HRC or more) 3 =g:eft;0;e<ﬂt10(f)lher6m>al ixgagswﬂXiozaglg[gcthxcmnge intemperature
=11. - mm
P=AX ¢ . 1 <& <« =0.117[mm] 6/4 Brass (2801 8.4 10300 20.8
=Dz /4 o bfor y|eld‘stress of SUJ2=120[kgf,/mm o 100 ‘ 120c] Auminam AT100 07 5900 .
Allowable shearing strength = = ¢ bX0.8,/ safety factor « i 0117 ) :
=/ = ’H‘* . )
D= V(4P) /(7 7) 130;[10}8// 5 . ‘ ‘ I T20c] Duralumin A7075 28 7200 236
= =19. mm - L
V/(4X800) /(3.14X19.2) g Avoid using the dowel pins in such a way HWFinding strain with Young's modulus E Titan o T— ”
=73 s load is applied to the screw part. (Example] Find amount of strain  when load P=1000kgf is applied ramam : :
For MS dowel pin, select D8 or larger size. to $10XL60 pin. (Material : SKD11) Pkgf 1Kgf/mm2=9.80665X 106Pa
When larger size dowel pins are used, tools and stocks can be reduced. PL p J]L {
E= 7
The calculations shown above are only examples of finding strength. For actual calculation, various conditions, such as accuracy of inter-hole pitch, perpendicularity of —PL =% -~
holes, surface roughness, circularity, plate materials, parallelism, quenching, precision of press machine, quantity of production, and wear of tools, should be taken into '=0/?JE36mm )

account. Use these examples as a reference for calculating strength. (They are not guaranteed values.)

1181 Sectional area A= 4~ D’ el 1182




