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11.4  Incolumn in, at each height, enter the corresponding n; multiplied by i to calculate in,.
(See Appendix F.)

11.5 Enter h used.

11.6  Enter h,which has the lowest height that an event occurred. It should be the height that
the i value of zero is assigned.

11.7  Mean failure height. Calculate mean failure height from the data as follows:

h=h, +[Ah (A/N % 0.5)] where,
h = mean failure height in feet (meters)
h, = shortest height at which an event occurred in feet (meters)

Ah = increment in feet (meters) of the change in dart height used (6 inches or 152.4mm)
N = total number of failures or non-failures, whichever is smaller (called events)
i=0,1,2,--- K(counting index, starts at h;)

in

A= Xin,
i=0

n; = number of events at h;
h,= h,+ Ah and
h, = highest height at which an event occurred in feet (meters)

11.7.1 In calculating h, the negative sign is.used within parentheses when the events are
failures. The positive sign is used when the events are non-failures.

11.8  Mean Failure Energy — MFE. Calculate the mean failure energy as follows:

MBE = h x w(for ft.-Ibs.)

MBE = hx wx g (for J)

Where, w= dart weight used in Ibs. or kg.
g = acceleration due to gravity = 9.81 m/s®
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Appendix A
Drop Dart Testing Apparatus

Pulley (no less than 7" @)
give good rope wear

Rope (nylon, polypropylene)

J

I———— |
Attachment Device
Dart (Weight + Tup)
Weight /
Drop height
Tup
2 1/2" ID Pipe with
graduated markings \
or holes (Feet & &
Meters) ample
T Specimen
Shatter screen / Removal
Device
i 1 |_— Specimen
I —— —— i Support
Mentor Dynamics H
10-440 Phillip St.

Waterloo, ON, N2L 5R9, Canada
(or equivalent)
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Appendix B
Specimen Support

6.5 in. dia.
(165.1 mm)

Sample

/

26in.
(67 mm)

\_/

5.2in. £0.02 in.
(134 mm £ 0.5 mm)

3

3.0in. £ 0.010in.
(76.2 mm + 0.25 mm)

N I

3.5in. dia. + 0.005 in.
(88.9 mm £ 0.15 mm)

4.0in. +0.010 in.
(101.6 mm + 0.25 mm)
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Appendix C

Impact Dart - 10 Ib. (4.536 kg). 15 Ib. (6.804 kg) and 20 Ib. (13.61 kg)

(wep B3 2£0°6 J0j W |'6L¥) WEP q] 0Z 40§ SayoU| G|, =
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Note: The hemispherical end must be
kept smooth and free of nicks.
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Appendix D
Impact Dart -301b. (13.61 kg)

2in. dia. (50.8 mm) cold rolled steel
Length cut to meet weight tolerance
~ 27.25 inches for 30 |b. dart (692.1 mm for 13.61 kg dart)

1.0in. £ 0.008in
(25.4 mm £ 0.2 mm)

4.0in. £0.02in

0.5in. dia. + 0.004 in
(12.7 mm £ 0.10 mm)
(101.6 mm £ 0.5 mm)

Note: The hemispherical end must be
kept smooth and free of nicks.
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Appendix E

Data Recording Form

Laboratory: Operator: Date:
Sample: Material Type: Source:
Manufacturer's Code: Processing History, Temperature, Cycle Time, etc.:

Additional Information:

O denotes non-failure Check one: O Procedure A - 10 Ib. (4.536 kg)

X denotes failure — ductile ) Procedure B - 151b. (6.804 kg)

* denotes failure - brittle D Procedure C - 20 Ib. (9.072 kg)

) Procedure D-301b (13.61 kg)
Sample # Results
Drop Height | 1 2 3 4 |5 ] 7 gl 9w 1211311415 [16)17]18|12| 20 n; j fﬂl
Total =

h =h, + [Ah (A/N £0.5]] N = A=
MFE = h x wifor ft.-lbs.)
MFE = h xw x g (for J) hg - Ah = MFE =
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Appendix F

Sample Forms — Ft.-Lbs.

Laboratory: _ ABC Company Operator: _John Doe Date: _January 1, 2000
Sample: _A Material Type: Source:

Manufacturer's Code: Processing History, Temperature, Cycle Time, etc.:

Additional Information:

O denotes non-failure Check one: X Procedure A - 101b. (4.536 kg)
X denotes failure - ductile ) Procedure B - 15 Ib. (6.804 kg)
#* denotes failure - brittle ) Procedure C - 20 Ib. (9.072 kg)
D Procedure D - 30 1b. [13.61 kg)
Sample # Results
Drop Height | 1 2 3|4 |5]6]7 gl 1o 121314151617 18]19| 20 n; i in;
6.5 . X X 3 2 6
3 X o X X 0 X 0 X 5 1 5
5.5 0 [ X ] 0 X 0 2 0 0
5 [5) 5] ) 0
Total = 10 11
h=h, + [Ah [A/N £ 0.5)] N = 10 A= 11 Sample Calculation w/ 10 1lb. dart and failures as events:
MFE = h x wifor ft.-lbs.) h=5.5+ [0.5 (11/10 - 0.5)] = 5.8 ft.
MFE =h xwx g (for J) hg - 5.5 Ah = 0.5 MFE = 5.8
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Appendix F [continued)
Sample Forms — Ft.-Lbs.

Laboratory: _ABC Company Operator: _John Doe Date: January 1, 2000
Sample: _B Material Type: Source:
Manufacturer's Code: Processing History, Temperature, Cycle Time, etc.:
Additional Information:
O denotes non-failure Check one: O Procedure A - 10 Ib. (4.536 kg)

X denotes failure - ductile
* denotes failure - brittle

X Procedure B - 151b. (6.804 kg)
) Procedure C-201b. (9.072 kg)

) Procedure D -301b (13.61 kg)

Sample # Results
DropHeight | 1 [ 2 | 3 |4 |5 | &7 8|9 |11 |12]13[14[15[16]17]18]19] 20 n i in;
8
7.5 ¥
7 X X 0 X X 1 3 3
6.5 5] [5] X X X ) X 3 2 6
6 ) X o X o ] [ 1 4
5.5 o o 2 0 0
Total = 10 13
h =h, + [Ah (A/N £0.5)] N= 10 A= 13 Sample Calculation w/ 15 1b. dart and non-failures as
events:
MFE = h x w(for ft.-Ibs.) h =5.5+ [0.5 (13/10 + 0.5)] = 6.4 ft.
MFE =h xw x g (for J) hg - 5.5 Ah = 0.5 MFE = 6.4 ft. x 15 1lbs. = 96 ft.-1lbs. MFE= 96 ft.-

lbs.
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Appendix F (continued)
Sample Forms - Metric Units

Laboratory: _ABC Company Operator: _Jean

Sample: _a

Manufacturer's Code:

Additional Information:

Material Type:

Processing History, Temperature, Cycle Time, etfc.:

D'eau Date: _January 1, 2000

Source:

QO denotes non-failure
X denotes failure - ductile
* denotes failure - brittle

Check one: X Procedure A - 10 Ib. (4.536 kg)

) Procedure B - 151b. (6.804 kg|

) Procedure C - 20 |b. ($.072 kg)
) Procedure D-301b (13.61 kg)

Sample # Results
DropHeight | 1 | 2 | 3 |4 [ 5| 6| 7 g0 1213114 15|16 (1718|1920 n; i in;
1.950 * X X 3 2 6
1.800 X o X X ] X ] X 5 1 5
1.650 o ] o o X o 2 ] ']
1.500 o Q [*] 0
Total = 10 11
h =h, + [ah (A/N £0.5)] N= 10 11 Sample Calculation w/ 10 1lb. (4.536 kg) dart and failures
as events:
MFE = h x w(for fi.-Ibs.) h = 1.650 + [0.150 (11/10 - 0.5)] = 1.740 m
MFE = h xw x g (for J) hy. _1.650 Ah= _0.,150

MFE = 1.7
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Appendix F {continued)
Sample Forms — Metric Units

Laboratory: _ABC Company Operator: _Jean D’eau Date: _January 1, 2000
Sample: _B Material Type: Source:
Manufacturer's Code: Processing History, Temperature, Cycle Time, etc.:

Additional Information:

O denotes non-failure Check one: O Procedure A - 101b. (4.534 kg)
X denotes failure - ductile ¥ Procedure B - 15 Ib. (6,804 kg)
% denotes failure - brittle > Procedure C - 20 Ib. (9.072 kg)
) Procedure D-301b (13.61 kg)
Sample # Results
Drop Height | 1 213|456 7 Bl #1112y 13)14]15|16 171819 20 n, i jnl.
2.400
2.250 *
2.100 X X [+] X X 1 3 3
1.950 [5) 0 X X X ) X 3 2 6
1.800 ) X 0 X o ) [] 1 4
1.650 0 0 2 [} 0
Total=| 10 13
h =h, + [Ah [A/N £0.5)] N = 10 A= 13 Sample Calculation w/ 15 1b. (6.804 kg) dart and non-
failures as events:
MFE = h x w(for ft.-Ibs.) h = 1.650 + [0.150 (13/10 + 0.5)] = 1.920 m
MFE =hxwx g (for J) hy. _1.650 Ah= _0.150 MFE = 1.9
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ARM a.al.la.o a yso U_g.o)i ol.iii.uu.)

luliwl glos 5 Jdad L s0Yg9 sleinl, @

cawsy &olas 10, (6.804 Kg) 15 @yls = B Lol gusy C /1 cawss, @ullao b, (4.536 kg) 10 el - A Ll Jiss, & bogire sloaijg Jolis »
D. caowss @l Ib. (13.61 kg) 30 o bs - D >l s, C // cawssy illas Ib. (9.072 kg) 20 els - C Lol Jivs, C //

(B cawsny §ulloex 127.0 £ 2 mm ( 127.0 aigas aslad slu cuwlio aigai 02125 o

i ple> aslol LeiSLun as )90 ol Sl wogue Jd i Sl b Baes J 9 @ Olio @

aigai 02,1355 s W Gunsdy puiz 1 Giaal o ¢

2 m lanl, Job *

0355 Jolis *
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