
2431 24322431 2432

20,000

10,000

5,000

4,000

3,000

2,000

200,000

100,000

50,000

40,000

30,000

1,500

1,000

200

300

400

500

200

300

500

1000

2000

100

50

30

20

15

10

5

3

2

10
0

20
0

30
0

40
0

50
0

60
0

70
0

80
0

90
0

1,
00

0

1,
50

0

2,
00

0

3,
00

0

4,
00

0

P
(N)

0.010.001 0.1 1 10 100

1001010.10.01

0.1 1 10 100 1.000

800

150

x104

(6)

(mm)

(1)

(5) (4)

(2)Length L

Load

Beam Fixed at One End
Deflection

Beam Supported at Both Ends

Beam Fixed at Both Ends

(mm)

(1)(2)(8) are outside the graph.

Geom
etrical M

om
ent of Inertia (m

m
4)

(47)
(80)

(3)

(39)(97)

(79)

(45)(46)

(36)(78)(94)

(38)(77)(96)

(43)(50)(92)(103)

(63)
(25)(30)(72)(87)

(37)(42)(95)(100)
(23)

(61)(69)
(34)(76)(90)
(15)(20)(26)(44)(74)(85)
(22)(49)(51)(58)(62)(102)

(21)(29)(71)(86)

(7)(35)(41)(73)(93)(99)

(13)(48)(68)(70)(91)(101)

(60)(66)
(18)(28)(33)(83)(89)
(14)(54)(55)
(5)(40)(98)

(10)(12)(57)(59)(67)
(24)(32)(88)

(11)(84)
(19)
(56)

(3)(17)(65)(82)

(53)

(64)

(9)(16)(81)

(6)(52)

(4)

P

a b

L

QDeflection Calculations
The following pages assist in extrusion selection by providing a quick Load vs. Deflection Chart (below) and calculation formulas (right page).  
In general, load for aluminum frames is calculated assuming that both ends of the extrusion are supported.

Selection 
Example

Step (1) Find a point (1)  on the Y (Load) axis for the applied load P (Unit: N).
(2) Find a point (2)  on the X (Length) axis for the extrusion length.
(3) Draw a horizontal line from (1)  and a vertical line from (2) , and name the intersection of the two as (3) .
(4) Find a point (4)  on the right hand Y axis for the Cross Sectional Moment of Inertia of the extrusion used.
(5) Draw a horizontal line from (4) , and draw a parallel line to the graph's diagonal lines from (3) .
(6) Name the intersection of the lines as (5).
(7) Draw a line upwards from (5)  and locate an intersection (6) corresponding to the extrusion support method used.

Result: According to the example values used and the calculation based on the values, the 
deflection amount would be 0.3mm when the extrusion is supported at both ends.

*1) Conversion: 1kgf=9.80665N  (Ex.) 81.6kgf=800N

•MISUMI defines the Load Capacity (Max Allowable Load) to be a deflection 1/1000 of the extrusion length.

Extrusion Load Capacity Calculations

Values used for this example
Load 800N
Extrusions HFS8-4040
Length 500 mm

(1): Load 800N
(2): Frame Length
(3):  Intersection of (1) and (2): Applicable 

extrusion HSF8-4040
(5):  Intersection of a parallel line from (3) 

and (4)

The numbers in O corresponds to the 
extrusion numbers on P.2432 2433
left hand tables.

-  Deflection Quick 
View Chart

- Deflection Calculations

means that the load
is equally distributed.
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Example of No.4 as "Beam Supported on Both Ends"
(N)
(mm)
(N/mm2)

(mm4)
(mm)

Load
Extrusion Length
Young's Modulus
69,972N/mm2

Second Moment of Inertia of Cross Section
Deflection

When the selection is calculated as "Beam Supported on Both Ends"

48x69,972x10.4x104=
800x5003

≈0.29  (mm)
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