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In-Plane Bearing Load Formula @(

STRESSCHECK

o The bearing load is defined as a cosine traction
distribution oriented normal to the bore surface of a hole.
* |n 3D, the formula is defined as follows:

T = —2F s 1+ 27 z_zy]if (T.<0
T —a}[ 2 ol L — G}:Il (T,<0)

T, = 0if (T,>0)
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STRESSCHECK

o We would like to represent this normal traction as a
combination of its directional components:

Directional Components

v
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Bearing Load and Hole Parameters

STRESSCHECK

o We can introduce the following parameters to control
aspects of the bearing load and hole:

StressCheck Model Information -
Model Infa Parameters Rules
Mame Descriptian Expression Walue Limit,  Class =ort
-plate length B.0000e+000 3 General ~ | 001
plate width 3.0000e+000 = General - 007
th plate thickness 2.0000e-001 2 General - | 003
Dk hole dia B.2500e-001 General ~ | 004
Em  elastic madulus (psi) 1.0300e+007 — General - | 005
FIL) Foisson's ratio 3.3000e-001 = General = | 00k
Frmag load magnitude (lbs) 1.2800e+003 5 General -~ | 007
Fang load angle (deg) 1.3500e+002 General -~ | 008
Accept |  Delete [ ] Auto Step: 0.2

Input | Settings |
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Normal Bearing Traction Formula G(

STRESSCHECK

Formula(e) — by

Mame Formula

Fx -1*[5_BRGFcos(T)

F -1*5_BRGFsin(T) - ) _

S _BRG if 1 cos( T-rad(Fang))>0;0:{1 _ S 0 = RSO W[ 7 32E 2o i (T,<0)

y + h T, =0if (T,>0)
e | y

Mame: owstem Option: Angle Option: v <

S_BRG C},-"lirl.ll'lpl:llﬂr = 0to EF" e Y Note: The values of h and Zg are computed

automatically by StressCheck from the location
- of the nodes on the selected faces.
|se Constants c1: |00 -
Use Subexpressions | {11 -2 "Fmag/{pi*Dhi*h) =

Formula: (R T.2)

ifi{ 1} cos(T-rad(Fang))>0.0:{1 ¥ cos(T-rad(Fang)))

Accept Feplace Furge Delete
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Directional Components

STRESSCHECK

Formula(e) — X Formula(e) — >

Mame Formula Mame Formula

= -1*r5_ BRG¥coos(T) Fx -1*5_BRGcos(T)

Fy -5 _BRGFsin(T) 15 _BRGsin(T)

5_BRG if{{1 P*cos(T-rad{Fang))>0:0:{1 S _BRG iffi{1 ¥ cos(T-rad(Fang))>0:0:{1
Mame: oystem Oplon: Angle Option; Marme: System Optiok:  Angle Option:

F Cylin/Polaf | |[0toZpi Fy Cylin fPolar Dt 2pi

Use Constants C1: 0.0 = se Constants C1: |00 :

1

2

se Subexpressions | {1}

2

Llse Subexpressions | {1}

1

1

Farmula: (R.T.2) Farmula: (R.T.2)
-1*{5_BRGFcos(T) -5 B HET—/
Accept Feplace Furge Delete Accept Replace Furge Delete

Note: Use curly brackets { } when referencing other formulae within a formula expression
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Apply a Directional Traction

STRESSCHECK

Geometry Mesh Section Prop. Thickness Material Load Cg/ ¢ |*
Select ~ | Any Surface

Object Method MName
Surface .Traction .LOAD .SET7

~ || Traction

MName Formula

[]iD: |LOAD Set |SET7
F -1%5_BRG}cos(T)
Fy

{5 _BRGYsin(T)
5_BRG

iftf1 1 *cos(T-radiFang))»0:0:01

-

Direction: | XYZ ~
Mame:

Swystem Option:  Angle Option:
5_BRG

| |CylinPolar v

'@ Force/Area
Use Constants 1 |D.D :

System: SYSs2

£y
(_)Faorce

| Use Subexpressions | {11

-PFrmag/(pi*Dh/24h)

Formula: (R.T.Z)

ift{1*cos(T-rad(Fang))>0;0:{1 ¥ cos(T-rad(Fang)))

Accept Replace Furge Delete

Replace Delete

Deselect
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Display Load Arrows

-TI&T P El%ﬁr@v

Maodel Info  Parameters  Rules

Mame Description Expression Yalue Limit| Class Sort
h plate length B.O000e+000 - General om

W plate width 3.0000e+000 — General ooz

th plate thickness 2.0000e-001 = General 0a3

Cih hole dia B.2500e-001 2 General no4
Em  elasticmodulus (psi) 1.0300e+007 -3 General 005

fiu Foisson's ratio 3.3000e-001 = General oG
Fmag load magnitude (lbs) 1.2500e+003 -3 General oo?
Fang load angle (deq) 1.3500e+002 - General 0oa
Delete [ ]Auto Step: |02

Input | Settings
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Check

Loads

NUM Line 12

E, = F, cos(theta) = 1250 cos(135°)

—-|F, = —883.9 lbs

F, = Fy, sin(theta) = 1250 sin(135°)

>|F, = 883.9 lbs

Note: This method is applicable for any load angle

0°< 6 <360°

© 2019 ESRD, Inc.

(W StressCheck 1 E et-000018 48-00000C [= @3] StressCheck Input n
= ] # Geometry Mesh SectionProp. Thickness Material Load (g4 |*
Load Summary Check ~ | All Elements ~ | Selection ~
Load ID: LOAD, Elements=742, System=5YS2 Object  Method ~ Mame Data
Local moment center: (0.000000e+000,0.000000e+000,0.000000e+000) Surface Traction LOAD SET7 ~
Global momepnt center: (0. 000000e+000,0.000000e+000,0.000000e+000)
D |LOAD | Set |Newset v
Fx Fy Fz Mx My Mz
-8.8381le+002 8.8386e+002 0.0000e+000 -8.8384e+001 -8.8383e+001 -5.080%e-014

-

Direction: | None ~

System: SYs2

v

[“IMaoment-X:
Moment-Y:
IMoment-Z:

Replace Delete Purge
Edit Deselect



BONUS:
INCORPORATING BENDING
MOMENT EFFECTS




Bending Component

STRESSCHECK

o A bending component can be included in the bearing
normal traction formula for “heel and toe” effects

Bending moment Twisting moment
(not used in this example)
M.
2 = -
I, = "4‘1{35m[6—ﬁ]| I; e
I[RF:J 2R h

M-
—h..

h/2 M x
N




Bending Moment Parameter (M) @(

STRESSCHECK

StressCheck Model Information

4 - o [w N k]

— | 1 | | L
LSRN | e | l_l.II'jIE: LA T

lending morm

I .-\.l-\_ll.ll.lE: Ly

1.7500e+002

Model Info Farameters  Rules

MName Description Expressian Walue Limit|  Class oo
L plate length B.0000=+000 General - 001

W plate wiclth 3.0000e+000 General - 002

th plate thickness 2.0000e-001 General - 003

Uh hole dia 6.2500e-001 General - 004
Em  elastic modulus (p=i) 1.0300e+007 General - 005

fiL Faisson's ratio 3.3000e-001 General - 006
Fmag load magnitude (Ibs) 1.2600e+003 General - 007

=~

Accept | | Delete

Input I Settings |
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Bending Formulae

Formula(e) — =
Mame Formula

Fu THS_BRGI+S_BEND}*cos(T)

Fy -145_BRGI+5_BEND}]*=in(T)

5_BEMD i5 END1}+{S
5 _BEMDT if

|f[2> 0:and: T »=pi] [24 *z Sln[

S_BEMDZ

5_BRG i1 Feos(T -rad(F angl)»0:0:41

M amne: Syztem Option: Angle Option:

5_BEND | CylinPolar
Ilze Constants | C1: ‘D-U =

IJze Suberpressions {1} ‘ =
Farmula: (R.T Z)

ifz< 0: andk T < piz[24*M 2 sin[ T -rad[F ang]])[piFD b 24tk ™ 3);0]

Purge Delete

Formulaie) — =
Mame Formula

Fu 1*{S_BRG}+{S_BEND}"cos(T)

Fu 1*[{S_BRGH{S_BEMD}]*=in[T]

5_BEMD {5_BEND1}+{5_BEND2}
i (e

5 BENDZ  if[z>=0.and: T>=p in
5_BRG i1 cosT - rad[Fang]]>D 0: {1

Harne: System Option:  Angle Option:

S_BENDZ

| Cylin./Polar

llse Constants | C1: ||:|-D =

-

s

Use Subexpressions| {1} | =

Farmula: [R.T £

iHz=0:amd: T =pil 24"t 2 5in[ T -rad(F ang)])/[piDh/2H " 3]:0]

Purge Delete

STRESSCHECK

Formula(e) — *
Mame Farmula

Fu 15{S_BRG}+{S_BEMD}Fcos(T)

F 1*{S_BRG}+{S_BEMD}zin(T

5 BEND {5 _BEWD1}+{5 BENDZ2}

S_BEMDM if{z<0:and: T <pi{24°M*z*in(T -

S_BEMDZ if[zz=0:and: T =pi;[24*M 2 zin(

5_BRG if{{1 o3 T rad{Fang)):0:0:11

Harne: Syztem Option:  Angle Option:
5_BEND | | Cyiin/Polar ~

Ilse Constants | C1: ||:|-EI

-

-

Use Subexpressions 1} |

-

-

Farmula: [R.T <]

{5_BEND1}+{5_BENDZ}

Replace Purge

TOtal Bending S’[I’eSSZ SBEND = SBENDl + SBENDZ
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Directional Traction Formulae

Formula(e) - >
M ame Formula
¥ 1 J
Fy 45 _BRGI+HS_BENDSn(T]
S5_BEMD {S_BEMD1}+{5_BENDZ}

S_BEMD1 iffz<0:and: T<pi 24k *z*2in(T -
S5_BEMDZ if[z==0:and: Tx=pi[24"M*z*zin[
5 EBRG {1 cos( T rad(F ang)l>0:0:1
M ame: System Optior:  Angle O phion:

Fi || Cylin.Polar

Usze Constantz | C1; ||1|:|

-

-

lze Subexpressions| {1} |

Y

-

Faormula: [R.T £]

A+{5_BRGIS_BEND} cos(T)

S

3earing Bending

™™

Replace Furge

Delete

Formula(e)

M ame Formula

STRESSCHECK

1+5 BEMD)

T2in(T]

S_BEMD {S_BEND1}+{S_BENDZ}
S_BEMD1 iffz<0:and: T<pi 24k *z*2in(T -
S5_BEMDZ if[z==0:and: Tx=pi[24"M*z*zin[
5 EBRG {1 cos( T rad(F ang)l>0:0:1
M ame: System Optior:  Angle O phion:

Fy | CylinsPolar ~

Usze Constantz | C1; ||1|:|

-

-

lze Subexpressions| {1} |

Y

-

Faormula: [R.T £]

m

AH{S_BRG+{5_BEND Y sin(T)

Iy

3earing Bending

Replace Furge
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STRESSCHECK

Create a Local System

o Create a Cartesian system in the middle (mid-height) of the hole,
with the Z-axis parallel to the hole
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Update the Traction Load Assignment

STRESSCHECK

StressCheck Input n

Mesh  Section Prop. Thickness Materal Load  Constr 4 [ *
~ | Any Surface ~ | Traction e

Object Method Mame Data
Surface |\ Traction LOAD SETV

[]iD: [LOAD Set: |SETY
Osese [ 2

Direction: | XYZ

System: | 5Y55

(®) Force/frea () Force

Replace Delete

Deszelect
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Check Loads

STRESSCHECK

StressCheck Input

Load ID: LOAD, Elements=742, System=5YSS
Local moment center:

Mesh  Section Prop. Thickness Materal Load  Constr[ * ] *
Check ~ | All Eements ~ || Selection ~
(0.000000e+000,0.000000e4+000,0.000000e4+000)
Global moment center: (0.0000002+000,0.000000e+000,1.000000e-001) Object ~ Method ~ Mame Data
____________________________________________________________________________________ Surface ,Traction LOAD ,S5ET7V ~
Fx Fy Fz M= My Mz
____________________________________________________________________________________ [ 1D: |LOAD Set: | Mew set w
—8.859%e4002 8.8391e+002 0.00002e4000) -1.237324+002 1.2370e4002 -1.0281e-014

Osese: [ |2
Direction: | None
M, = M cos(theta) = 175 cos(135°)

L

—»|M, = —-123.71lb — in

M, = M sin(theta) = 175 sin(135°) =

M, =123.7lb - in

Accept
Edit

Replace Delete Purge
Deselect
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