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Stress Analysis
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* Important: This is an example
hook, only, and untested. Do not
copy blindly!

e Remember, this is a hook!
Therefore the loading pin must
be able to slide in and out of the
seat of the hook.

e To model this in ANSYS, save
the part file (or assembly file if

you have multiple parts) then go
to Add-Ins - Workbench.
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Stress Analysis
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M B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced]
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4 B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced]
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M B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced)
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4 B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced]
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4 B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced]
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8 [@f g P - Reconguar B st A %)@ Important. These are example hook heads only,

, A <% Point ~ @ Circular H__l Patch ~ - .
Fill Shell D Pl B
te shel FSRR Ovet| Pore e | o | B Tm | . and untested. Do not copy blindly!

Modify Work Features Pattern Surface ¥ Freeform

~~~ Break The Circle ~~~

Three methods shown here:

e Left: Circular at top to match the pin; larger
elsewhere.

* Middle: Circular at top to match the pin;
larger diameter circle below.

* Right: Full circle to match the pin; use Split
to create two separate surfaces.

3]
e
=
3
=
~
a
N
~
0|
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R15.0

Academic

Stress Analysis

* Constraints: Cylindrical constraint e
(tangentially free - allows rotation) can now o0 30.00
be applied only to top surface.

* Forces: Force applied to necks; here 30kN
vertically down (-ve y-axis) is applied to each.

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering
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Will my hook yield?

* Just because the yield stress is exceeded does
not mean the test machine will detect yield.

* [f the red/white regions are within 0.5mm of
the surface, you can probably ignore them.

. * Let me repeat: probably.

5.3764 Min

Stress Analysis

e Colour bar: Choose values and colours that let

you see clearly the stress ranges you are interested
in. Here RED indicates stress over UTS, and
WHITE indicates stress over yield. —
* Mesh: Make sure the mesh is sufficiently detailed 30.00
where stresses change rapidly.
* Notice how the sharp edges in the middle design
cause high stresses even at this low load (30kN).

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering
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Will my hook fail?

* Just because the UTS is exceeded does not mean the hook will fail.

* Significant red/white regions indicate that there will be significant
plasticity, but ANSYS does not model plasticity well.

* My guess: If the red is not continuous across a section, failure is unlikely.

ngineering

500
400
300
200
100
8.9606 Min

Stress Analysis

* Colour bar: Using the same colour bar makes
comparison easy.

* Note the region of low stress below the hole g ouuuy—————— 0™
and the very high stresses at the inner sides . 30,00
where the bending moment is largest.

» All designs have significant white/red regions,
so yield by this point (50kN) is likely.

University of Newcastle upon Tyne, School of Mechanical & Systems E
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Stress Analysis

* All designs are white/red through the entire
neck, so yield by this point (70kN) is certain.

* In the design on the left, the red is continuous
from the inner surface to the outer surface, so
failure is likely.

0.00

20.00

30.00

ANSYS

R15.0
Academic

40,00 {mm)
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4 B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced]
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* A vertical Force is applied
to the bottom pin.

* Frictionless Supports are
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Stress Analysis

90.00 {mm)

ANSYS

Both pins and the hook have mesh
Sizings of 1mm applied to primary
contact faces.
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By default, different parts in the
assembly are treated as if they are
welded together (‘Bonded’).

The interface between each pair of
parts is controlled through the

Connections branch of the tree on
the left.

the hook.

hook has been requested.

 ANSYS

Noncommercial use only

Extremely high stresses arise at the
points where the pins lose contact with

- Scope
Scopig Mathod | Geometry Sekction
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M B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced)

| Flo Ek Vow ks Tk Hob || Q| Jsove - AW W@ AN H-AND B @S QARAQEMAQENE| O

[Resk 27 (Ao Scam) @ B-W- 7 w0 w0 GProbe
- j -, > - » ~
00 . “ANSHYS

Noncommercial use onl
S Togril Y

S Hook1:)
B A Coordriaste Systems
= /@ Connecticrs
+ P, No Separation - TopPin:1 To Hook!:1
B, No Separation - BattorPin: | To Hookl:1
= Mesh
B Face Sizng
/B, Face Szng - Prs
= [Z] Static Structural (85)
v\ Analysis Settings
e Force
/B, Poed Support

8D Equvalent Stress - Mook Only
= /&l Stress Tool

Gsﬂmm«-mom
&

Re
%
=
S
=
SE
a
Q;\)
~
% L}
~ Scope =
Scoprgtethed | y
Geametry 1 Body
= Definition
"Type TNormal Stress
lamm ¥ Axis
By Tme
.Dupumiv .un
Coordinate System  Global Coordnate System
IC*mmmav.ves
Use Average Yes
Iderkinr |
z'm
| Mo 27228
Maximum 13588, MPa
+ Information
b\ Geometry {77777 TRPrnE Prvirw ARBport Preview ] ]
Tebudar Dots Graph
Press F1 for Help [ [0 2 Mussages 1Mo Sedaction [Metric (mm, k9, N, 5, iV, mA) Oegress radjs Cebius 7
) tart| | @ frictiorless "o separatio... | © ausodesk kventor Profe. . | f\ Prmecock - Workberch |G 8 Static Structural (— 1 ProedrookSafetyfacto.. | @ wLOo9

University of Newcastle upon Tyne, School of Mechanical & Systems Engineering

ANSYS 18




s

Stress Analysis

4 B : Static Structural (ANSYS) - Mechanical [ANSYS Academic Teaching Advanced]
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M B : Static Structural (ANSYS) - Mechanic
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Stress Analysis
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