Connecting Rodcap Bolt
Intensity Design Standard KES M-E410
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KES M-E410

1. Purpose
This standard shall be the standard to examine that determined bolt is designed

appropriate and to determine, by calculating intensity, stiffness and stress amplitude after

conceptual Spce. Of rodcap bolt is determined.

2. Scop of Application

This standard shall be applied to connecting rodcap bolt of gasoline engine.

3. Bolt Design Mode

(1) Because connecting rod bolt is subjected to very strong tension and impact load, should
have very high level of intensity(intensity level of bolt). And design method of necked
down bolt rather than using general bolt iIs shown at astensk 1.

(2) Minimum yielding strength of bolt quality
First, determine intensity level and conceptual dimension of connecting rod bolt.
For example, using asterisk 1, minimum yielding strength is 120 kg f/ mm* when 12T
intensity level is determined.

And minimum yielding strength Sy, is given below.

So2= 120 x 0.9 x 9.81 = 1,059 N/mm?

And 0.9 means that 90% of minirnum tension intensity, and that is taken when minimum
yielding strength of yielding point is 12T7(12.8).
(3) Bolt preload value

Bolt preload value is given by below formula
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Lp = St x Amin
Where as, St : Yielding strength in minimum bolt section

Amin : Minimum area of bolt

When existing torque-controlled tightening method is used, combined stress, which is
caused by thread friction torsion and twist, is restricted to 90% of minimum yielding

strength of bolt quality to avoid excessive clamping. And it is given below.

St - 09 X Sg_z
1+ 3(St1/ St)

Where as, St : Minimum yielding strength of bolt quality
St, . Torsion stress in minimum area section by torque needed to occur

friction and initial load in thread

And
| St

— = 2 X

St Dmin n - Dp

Where as, Dp . Bolt pitch diameter
Dmin : Minimum thread diameter
P . Bolt pitch
Dmean : Average diameter { (Dp + Dmin)/2 ]

1 . Frction coefficient ( Reference to astenk 3 )

Where as, 1.155 is the rate of general thread flank load to initial load.
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(4) Clamping torque : T

Bolt clamping torque is given by below formula.

T=tp [ PP (P sqasspy+ 2M )

2 n-Dp 2

Where as, Dm : Average diameter of contact surface between nut  and connecting
rodcap [ =(Da+Di)/2 ]
Da : Outside diameter in connecting rod cap and nut contacting area

Di : Inside diameter in connecting rod cap and nut contacting area

1z
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. ]
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Fig. 1

(5) Residual clamping force in rod and cap contacting area

(a) Serviceload: A Ls

Service load quantity which occur load in contacting area between cap and rod by
maximum inertia force in conn-rod big end section.

Maximum inertia force Li in conn-rod end section is given below.

Li=Ro( "N y2( (Mp+Mrecip)(1+ ~° )+ Mrot—Mc ]

30 L
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Ro - Crank semidiameter

N . Crank rpm

Mp : Total piston mass

L - Central distance of conn-rod and end beanng

Mrecip : Conn-rod round mass
Mrot : Conn-rod rotary mass
Mc : Conn-rod cap mass

As maximum inertia force acts on both bolts in conn-rod big end section
LI
2

A Ls =

(b) Residual load between conn-rod cap and rod : Lr
Residual load in contacting area between cap and rod is given below considering boft
initial load ( Lp ), bearing shell load, service load ( A Ls) etc. previous commented.

Lr=Lp—-Lb—- A Ls
Generaly, by experience residual locking force supposes that extension load by bolt
initial load (Inertia of big end on a connecting rod) should be applied at the contact
surface between a road and a cap directly.
The smaller value than actual residual locking force will be calculated.
(6) Intensity of bolt section and contacting(boss) section : Cb, Cc
(a) Intensity of bolt section : Cb

Size used to calculate bolt intensity is taken to bolt boss length + 1/2 thread diameter.

Ag Al

L1 : Total Iehgth of A1 section
L2 : Total length of A2 section

Fig. 2
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