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1 Test specimen 6 Stand for falling-dart system
2 Hemispherical striker tip 7 Holding and release system for weighted striker
3 Test specimen support 8 Guide shaft for weighted striker
4 Clamping ring (optional) 9 Weighted striker
5 Base 10 Acoustic isolation (optional)

Figure 4 — Falling-dart system (example)
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0,

NAN AR =

Key
1 Clamping ring (optional)
2 Specimen support
Dimensions in millimetres

Specimen type
Square of side 60 Disc of diam. 140
D, 40+2 100 £ 5
Dy 60 140
D, min. 90 min. 200
H 12 12
R 1 1

Figure 5 — Schematic drawing of clamping device (optional)
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Select an energy increment AE appropriate to the impact strength of the sample. The value chosen for AE should
preferably be such that three to six energy steps will be employed in the determination. A AE value equal to
approximately 5 % of the expected impact-failure energy £, based on the pretesting, is usually appropriate.

After striking the first specimen, examine it to determine whether it has or has not failed and record the results in
the form shown in Figure 6 or 7, using an “o0” to denote non-failure and an “x” to denote failure.

If the first specimen fails, decrease the energy by AE. If the first specimen does not fail, increase the energy by AE.
Continue testing successive specimens, decreasing or increasing the energy by AE between drops, depending
upon whether the preceding specimen did or did not fail.
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Figure 6 — Example of method A (staircase) test results with constant height of fall (0,66 m)

Page 12 of 24 i 2> 02iiSadgi l pubiue www.ahpco.ir


https://ahp-makina.com/wp-content/uploads/2024/02/image-8.png

3 W Sl els s 3 LioghS wobe
www.ahpco.ir | info@ahpco.ir | 02166798113

E
E
s
E
k=)
22
x 1
15
13 X x* X X * & 2
@ © X OO 1+@ X @ 3
1 © @ @D b (= k)
0,5
a
[=%
W
o
w
s
0 .
2
0 5 10 15 20 E
Number of test specimen =

X Failure
O No failure

Figure 7 — Example of method A (staircase) test results with constant mass (1 kg)
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Egy=Hxgxmgy  inthe case of constant height

Egg=mxgxHg inthe case of constant mass

where
I is the constant height of fall, in metres;
m is the constant falling mass, in kilograms;

g is the acceleration due to gravity (9,81 m/s2);

mgy = mg + A}!{% + 05]

Hso = Hy + AH(%iCLS]

[the plus sign is taken if the no-failure (V = A;) blows are considered and the minus sign if the failure (V = N,)
blows are considered]

m, being the smallest mass among the k£ mass steps m; (i = 1 to k) from the main test, in kilograms,
Am being the mass increment, in kilograms,
H, being the smallest height among the k height steps H, (i = 1 to k) from the main test, in metres,

AH being the height increment, in metres;
k
N Zu,
i=1

[total number of failed (N,) or not failed (N,) specimens, depending which number is smaller]

n; being the number of specimens that have failed or not failed, respectively, at each height //; or mass m;
k
A= Zn,:‘
i=1

z; being the number of mass increments from m, or the number of height increments from fi,, given by

_my — g

Am
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7.6.4.2 Standard deviation

Calculate the standard deviation s, in joules, as follows:

o 42
$=162 AE [“‘B\—z" + 0,029]

NB - A2
\‘,' 2

4

This formula is valid only if >0.3.

Examples of the calculations are given in annex A.

NOTE If the condition 0,5s < AE < 2s is not fulfilled, it is strongly recommended that the test be repeated with another AE.
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7.7.4.2 Standard deviation

To determine the standard deviation s, determine in the same way E,g and Eg, as shown in Figure 8 and calculate s
as follows:

2

NOTE The best-fitting straight line may be obtained by a suitable technique such as the least-squares method or
regression analysis.

An example of the calculation is given in annex A.
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Figure 8 — Example of plot for method B (group) with constant height of fall (1 m)
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Annex A
(informative)

Examples of calculations

A.1 Method A: staircase method

EXAMPLE 1: Variable falling mass, constant height of fall (see Figure 6 and Table A.1)

Table A1
i Falling mass n{0) ny(X) " 5 nz n; _—f2
kg
1 1,65 0 1 1 4 4 16
2 1,50 1 4 4 3 12 36
3 1,35 4 4 4 2 8 16
4 1,20 4 1 1 1 1 1
5(=4) 1,05 1 0 0 0 0 ]
k 10 10 10 25 69
CA N S R “ ®)
Number of specimens: 20
Height of fall: 0,65m
Falling mass: Variable
Mass increment: 0,15kg
Initial falling mass from pretesting 1,35kg

The number of failure blows N, and no-failure blows N, are the same, so either can be used in the calculation.
Otherwise, the smaller number shall be used. In the example in Table A.1 and the fnlluwmg calculation, the failure

blows have been used.

M, =1,05kg; AM=0,15kg;

1
Esq = HgMgg = Hg[.‘lfa + u.ﬂ[T - E]]

. 25 1
Esp = 066% 9,81[1.05 + 0.15[G - E]] ~874J
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NB

. 2 NB - A2
5 =162 AE + 0,029 | =162 (Hg AM)| ———7— + 0,029

+ ().029) =107J

5=162(0,66 x981x015) [%

Thus
Egg=874J
s=1,07J

EXAMPLE 2: Variable height of fall, constant mass (see Figure 7 and Table A.2):

Table A.2
i Height of fall o) nix) n 5 nyz nz?
m
1 1.6 0 1 1 3 3 9
2 14 2 5 S 2 10 20
3 1,2 6 3 3 1 3 3
4(=k) 1.0 3 0 0 0 0 0
i 11 9 9 16 32
& (No) ™) =Ny ) (8)
Number of specimens: 20
Falling mass: 1kg
Height of fall: Variable
Height of fall increment: 0,2m
Initial height of fall from pretesting 12m

Since N, < N, the calculation is conducted on the basis of the N' = N,

. A 1
Egg = Mghigg = ,'.rgl:Ha + MI[? - E]]

g =10 9.31[1.0+o‘2(§ - %)]; 1234

g2 B A2
=162 :.;["’\(—2‘ + 0‘029} =162 (Mg _un[‘“’T“ + 0,029]

t=1.52(1x9‘81x0.2][%

+ 0.029] =135J
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Thus
Egp=123J
s=135J

A.2 Method B: group method
EXAMPLE (see Figure 8)
Height of fall: 1 m
Results of pretesting
0 % failure: 0,090 kg
100 % failure: 0,170 kg

Selected steps for main testing and percentage failures:

Mass (kg) Percent failure
0,105 10
0,120 20
0,135 60
Since Egg = Mgy x 9,81 x H (Mg in kilograms, H in metres, Eg, in joules)
Figure 8 gives

Egp=0132x9,81x1=129J
Similarly

Eg=0114x981x1=112J

Egy=0153x9,81x1=150J
From which

,:M:mg_]

Thus
Ego=129J

5=0,19J
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