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The objectives of this thesis are: to study physical characteristics of tears of fabric 
samples , to compare the physical appearance of the fibers before and after the gunshots  
and to study relations between energy of bullets and damages on the fabric samples. This 
study is a mere collection of some information about gun use.  A .357 Magmun revolver and a 
Luger 9mm semi automatic were used with four types of bullets, such as .38 SPL.LRN,         
.38 SPL.JHP , 9 mm.Luger FMJ and 9 mm. Luger JHP. Nine types of  fabric samples – five 
types of woven fabrics and four types of knitted fabrics – were used in the study. The four 
ranges of test firing were a close range, 2 inches, 6 inches and 18 inches. It was found out 
that the tear patterns of each type of cloths were different. At close range, the tears of fabric 
samples were in cross (complete stellate) and lineal (partial stellate)  shapes. Most of the tears 

of knitted fabrics were in an almost-round shape. At the ranges of 2 inches, 6 inches and 18 
inches, all kinds of the fabric samples were in almost-round shapes. The biggest tears were 
found in cloths at close range due to the impact of the explosion points. The tears became 
smaller when the firing ranges were farther, and they were similar to the diameter of the 
bullets. Regarding the physical appearance of the fibers, when each type of fibers was 
exposed to hot gases and flame, they changed in different ways: natural fibers became 
swollen and torn, while artificial fibers melted and clotted. As for the relation between the 
energy of the bullets and the damages on the fabrics, calculations of the energy of the bullets 
showed that Luger 9 mm JHP bullets had the most pressure and energy. When tears were 
compared, it was found out that this kind of bullets caused the most tears among other kinds 
of bullets.   
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1 .38 SPL.LRN 10.53 275.76 17,000 6.36 x 10
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2 .38 SPL.JHP 10.21 287.88 18,000 6.36 x 10
-6

3 9 .Luger FMJ 7.47 357.58 35,000 6.36 x 10
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2 10.21 287.88 423.076 0.1251 0 423.076 0.0062 423.070 0.0188 423.057 0.0563 423.020

3 7.47 357.58 477.570 0.1930 0 477.570 0.0096 477.560 0.0290 477.541 0.0868 477.483

4 7.43 401.52 598.926 0.2433 0 598.926 0.0122 598.914 0.0365 598.890 0.1095 598.816
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2

( )

 (FD)  =     ½ CD A v
2

( )

 (Wext) =    FD S    ( )

(Ei) =    Eth  -  Wext (
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3.2

 9  25 x 25 
3

 5 

 4   Pique 

Lycra   Pique   Jersey mesh   Rib 1x1

  6 

(%)

(mm.)

1 Slik  100 % 0.26

2 Cotton denim 100% 0.60

3 Cotton  +  Reyon 0.37

4 Polyester 100 % 0.67

5 Polyester 100 % 0.08

6 Cotton 62 % + 

Polyester 30 % + Lycra 8 % 

Pique Lycra 0.68

7 Cotton 70 % +  Polyester 

30 % 

Pique 0.74 

8 Cotton 43 % +  Polyester 

57 % 

Jersey mesh 0.64 

9 Cotton 95 % + Lycra 5 % Rib 1 x 1 0.83 

___________________________

3
 P. Alakija, G.P. Bowling and B. Gunn. “Stellate clothing defects with different 

firearms, projectiles, ranges and fabrics”, J. Forensic Sci , 43 (1998) : 1148–1152. 
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 7 

(Tex)  1 

*

Tensile Testing   (Kg)

1 15.57 5.50 52 84 94.94  23.90 

2 28.17 56.18 38 66 22.624 89.142 

3 39.32 38.22 40 68 95..89 142.022 

4 33.34 17.84 48 88 76.916 113..63 

5 3.86 3.49 64 96 38.169 33.454 

 **

Bursting Strength 

(Kg/cm
2
)

6 CM 40/1 +  POLY 75/72 + LYCRA 40 10.82 

7 CM 32/1 +  POLY 75/72 11.34 

8 CM 32/1 +  POLY 150/144 7.48 

9 CM 32/1 +  LYCRA 40 7.66 

*  : Tensile Testing Machine ( Instron  Model 5566) 

Tensile Testing (International Standard ISO 13934-1)

 : 100 

 : 200 

 : 50  x 300  (Raveled Strip Test) 

 :  20 ± 2  ,  65 ± 4 % 

  **  : Mullen – Type  Bursting Strength Tester 

 Bursting Strength (International Standard ISO 13938-1)

 = 30.5 ± 0.05 

: 20 ± 5 
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3.3

                 1. 

                 2.  (Tensile Test)

Tensile Testing Machine  Instron  Model 5566

                 3.   (Bursting Test) 

Mullen – Type  Bursting Strength Tester

3.4

 SONY  DSC – S500 

3.5

                  1.   4-5  ( )

                 2. 

                 3. 

                 4. 

3.6

                   1. 

                      1.1 

 4-5  ( )  50 . .  100 . .

20

                      1.2  1 

 (  1 )

 Y  X

 Y 

                   2.  4 

Tight Contact

Loose contact   2 

 Arm’s reach   6

 Distant shot    18 
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                   3. 

                         3.1  2  3 

 2 

                         3.2  Label  Close up

 1   .38 SPL. LRN   .357 

magmun  Smith & Wesson  686 

 2  .38 SPL. JHP  .357 

magmun  Smith & Wesson  686 

 3  9 . Luger FMJ

9 . Luger  Baretta  92 FS 

 4  9 . Luger JHP

9 . Luger  Baretta  92 FS 
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                  4. 

 (SEM) 

 2 

 3  2  6 

18

 9 

  5  

 8 

 8 

 Pique Lycra  , 

  Pique 

  Jersey mesh 

  Rib 1x1 
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3.7

 2 

3.8

                  - 

                 -  (SEM) 

 20 – 1000 

 BEI (Backscattered electron image) 



 4

1.

1.1  .38 SPL. LRN

 .357 magmun  Smith & Wesson  686 

          1.1.1  4 

 4  3 

 100  1.56 . .  4.83 .

.    2 

 100  0.93 . .  1.33 . .  6 

 18 

100  0.50 . .  1.00 . .

    1.1.2  4 

4  3 

 100  0.50 . .  5.33 . .

2  100 

 0.80 . .  0.80 . .  6  18 

 100 

 0.50 . .  0.80 . .

     1.1.3  4  4 

 3 

 100   1.30 . .  3.17 . .

 2  100  

 0.80 . .    6  18 

 100 

 0.50 . .



          1.1.4  4  4 

 3 

 100  1.83 . .  2.83 . . ,  2 

 100  

 0.50 . .  6  18 

 100 

          1.1.5  4  4 

 3 

 100   3.83 . .  4.17 . .  2 

 100  

 1.33  . .  6 

 100  0.80 . .

18  100 

 0.50 . .

                        1.1.6   Pique Lycra  4 

 4  3  2 

 66.67  3.00 . .  1.10 . .

 33.33 

2.50 . .  2  6 

 100   0.50  . .

 18 

 100 

          1.1.7  Pique  4 

 4  3 

 100   2.33  . .

 2  100  

 1.00  . .  6  18 

 100 

 0.80 . .
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           1.1.8  Jersey mesh  4 

 4  3 

 100   3.00  . .

,  2 

 100   1.00  . . ,  6  18 

 100 

          1.1.9  Rib 1 x 1   4 

 4  3 

  100  0.70 . .  1.83 . .

 2  100 

 0.50 . .  1.13 . .  6 

 100   0.50  . .

 18 

100
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 9 

               .38  SPL.LRN 

 2  6  18 

1.

2.

3.

4.

5.

6.  Pique Lycra 

7.   Pique 

8.   Jersey mesh 

9.  Rib 1x1 

 .38 SPL.LRN   400  

 17,000  PSI
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 10  .38 SPL.LRN 

 ( . .)

 2  6  18 

1.  1.56 0.93 0.50 0.50 

2.  0.50 0.80 0.50 0.50 

3.   1.30 0.80 0.50 0.50 

4.  1.83 0.50 0.00 0.00 

5.  3.87 1.33 0.80 0.50 

6.  Pique Lycra 2.83 0.50 0.50 0.00 

7.   Pique 2.33 1.00 0.80 0.80 

8.   Jersey mesh 3.00 1.00 0.00 0.00 

9.  Rib 1x1 0.70 0.50 0.50 0.00 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

2 6 18

(
.
.
)

Pique Lycra

Pique Jersey mesh

Rib 1x1

 9 

              .38 SPL.LRN 
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 11  .38 SPL.LRN 

 ( . .)

 2  6  18 

1.  4.83 1.33 1.00 1.00 

2.  5.53 0.80 0.80 0.80 

3.   3.17 0.80 0.50 0.50 

4.  2.83 0.50 0.00 0.00 

5.  4.17 1.33 0.80 0.50 

6.  Pique Lycra 1.57 0.50 0.50 0.00 

7.   Pique 2.33 1.00 0.80 0.80 

8.   Jersey mesh 3.00 1.00 0.00 0.00 

9.  Rib 1x1 1.87 1.13 0.50 0.00 

0

1

2

3

4

5

6

2 6 18

(
.
.
)

Pique Lycra

Pique Jersey mesh

Rib 1x1

 10

                 .38 SPL.LRN 
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  11  .38 SPL.LRN

(a)  (b)  2  (c) 

 (d)  2  (e)  Jersey 

Mesh  (f)  Pique  18 
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                1.2  .38  SPL. JHP

.357 magmun  Smith & Wesson  686 

        1.2.1  4  4 

 3 

 100  1.07 . .  5.17 . .

2  6 

 100  1.00 . .  1.00 . .

 18 

 100  0.50 . .  1.00 . .

       1.2.2  4  4 

 3 

 100  0.50 . .  5.00 . .

2  100 

 0.80 . .  0.80 . .  6  18 

 100 

 0.50 . .  0.80 . .

        1.2.3  4  4 

 3 

 100   1.40 . .  3.17 . .

 2  6  18 

 100  0.80 . .

        1.2.4  4  4 

 3 

 100  1.83 . .  4.33 . .  2 

 ,  6  18 

 100 

        1.2.5  4  4 

 3 

 100   3.17 . .  3.67 . .  2 
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 100  

 1.17  . .  6 

 100  0.80 . .

18  100 

 0.50 . .

        1.2.6  Pique Lycra  4 

 4  3 

 100   1.67   . .

 2  6 

 100   1.00  . .

 18  100 

 0.50 . .

        1.2.7  Pique  4 

 4  3 

 100   1.67  . . , 

 2  6 

 100   1.00  . .  18 

 100 

 0.50 . .

        1.2.8  Jersey mesh  4 

 4  3 

 100   2.33  . .

 2 

100  1.30 . .  6  18 

 100 

        1.2.9  Rib 1 x 1   4 

 4  3 

  100  1.50  . . , 

 2  100 
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 0.87 . .  1.40 . . ,  6 

 100   0.50  

 18 

 100

 12 

              .38 SPL.JHP 

 2  6  18 

1.

2.

3.

4.

5.

6.  Pique Lycra 

7.   Pique 

8.   Jersey mesh 

9.  Rib 1x1 

 .38 SPL. JHP   423   

 18,000 PSI
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 13  .38 SPL.JHP 

 ( . .)

 2  6  18 

1.  1.07 1.00 1.00 0.50 

2.  0.50 0.80 0.50 0.50 

3.   1.40 0.80 0.80 0.80 

4.  1.83 0.00 0.00 0.00 

5.  3.17 1.17 0.80 0.50 

6.  Pique Lycra 1.67 1.00 1.00 0.50 

7.   Pique 1.67 1.00 1.00 0.50 

8.   Jersey mesh 2.33 1.30 0.00 0.00 

9.  Rib 1x1 1.50 0.87 0.50 0.00 

0

0.5

1

1.5

2

2.5

3

3.5

2 6 18

(
.
.
)

Pique Lycra

Pique Jersey mesh

Rib 1x1

 12 

                .38 SPL.JHP 
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 14  .38 SPL. JHP 

 ( . .)

 2  6  18 

1.  5.17 1.00 1.00 1.00 

2.  5.00 0.80 0.80 0.80 

3.   3.17 0.80 0.80 0.80 

4.  4.33 0.00 0.00 0.00 

5.  3.67 1.17 0.80 0.50 

6.  Pique Lycra 1.67 1.00 1.00 0.50 

7.   Pique 1.67 1.00 1.00 0.50 

8.   Jersey mesh 2.33 1.30 0.00 0.00 

9.  Rib 1x1 1.50 1.40 0.50 0.00 

0

1

2

3

4

5

6

2 6 18

(
.
.
)

Pique Lycra

Pique Jersey mesh

Rib 1x1

 13 

               .38 SPL.JHP 
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  14  .38 SPL.JHP 

(a)  (b)  2  (c) 

 (d)  6  (e) 

 (f)  18 
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                  1.3  9 . Luger FMJ  Ball 

 9 . Luger  Baretta  92 FS 

        1.3.1  4 

4  3 

 100  1.30 . .  6.50 . .   

 2 

100  1.07 . .  2.33 . .  6  18 

 100 

 0.50 . .  1.00 . .

           1.3.2  4  4 

 3 

 100  1.67 . .  5.33 . .

2  100 

 0.80 . .  1.07 . .  6  18 

 100 

 0.80 . .  0.80 . .

          1.3.3  4  4 

 3 

 100   2.17 . .  2.67 . .  2 

 6  18 

 100  0.50 . .

         1.3.4   4  4 

 3 

 100   2.83 . .  5.00 . .  2 

 6  18 

 100 

         1.3.5  4  4 

 3  2 

 66.67  3.75 . .  3.25 . .

 33.33  0.80 . .   
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2  2  66.67  

 0.80 . .  33.33 

 0.50 . .  1.00 . .  6  18 

           1.3.6  Pique Lycra  4 

 4  3 

 100   3.00  . .

 2  6  18 

 100   0.50  . .

           1.3.7  Pique  4 

 4  3 

 100   3.50  . .

 2  6 

 100   1.00  . .

18  100 

 0.80 . .

           1.3.8  Jersey mesh  4 

 4  3 

 100   3.00  . .

 2 

100  1.07 . .  6  18 

 100 

           1.3.9  Rib 1 x 1   4 

 4  3 

  100  1.17 . .  4.17  .

.,  2 

 100  0.80 . .  6 



55

 18  100  

 0.50 . .

 15 

                  9 . Luger FMJ 

 2  6  18 

1.

2.

3.

4.

5.

6.  Pique Lycra 

7.   Pique 

8.   Jersey mesh 

9.  Rib 1x1 

 9 . Luger FMJ   477   

 35,000 PSI
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 16  9 . Luger FMJ 

 ( . .)

 2  6  18 

1.  1.30 1.07 0.50 0.50 

2.  1.67 0.80 0.80 0.80 

3.   2.17 0.50 0.50 0.50 

4.  2.83 0.00 0.00 0.00 

5.  3.00 0.83 0.00 0.00 

6.  Pique Lycra 3.00 0.50 0.50 0.50 

7.   Pique 3.50 1.00 1.00 0.80 

8.   Jersey mesh 3.00 1.07 0.00 0.00 

9.  Rib 1x1 1.17 0.80 0.50 0.50 

0

0.5

1

1.5

2

2.5

3

3.5

4

2 6 18

(
.
.
)

Pique Lycra

Pique Jersey mesh

Rib 1x1

 15 

                9 . Luger FMJ 
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 17   9 . Luger FMJ 

 ( . .)

 2  6  18 

1.  6.50 2.33 1.00 1.00 

2.  5.33 1.07 0.80 0.80 

3.   2.67 0.50 0.50 0.50 

4.  5.00 0.00 0.00 0.00 

5.  3.00 1.00  0.00 0.00 

6.  Pique Lycra 3.00 0.50 0.50 0.50 

7.   Pique 3.50 1.00 1.00 0.80 

8.   Jersey mesh 3.00 1.07 0.00 0.00 

9.  Rib 1x1 4.17 0.80 0.50 0.50 

0

1

2

3

4

5

6

7

2 6 18

(
.
.
)

Pique Lycra

Pique Jersey mesh

Rib 1x1

 16 

                9 . Luger FMJ 
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 17  9 . Luger FMJ

(a)  (b) 

(c)  Pique Lycra  (d)  Pique 

 (e)  Rib 1 x 1  (f) 

Rib 1 x 1  2 
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                 1.4   9 . Luger JHP 

9 . Luger  Baretta  92 FS 

           1.4.1  4  4 

 3 

 100  1.17 . .  4.00 . .

2  2  66.67 

 1.50 . .  12.25 . .

 33.33   0.50 . .  1.00 . .  6 

 100 

 0.50 . .  1.00 . .  18 

 100  0.50 . .

1.00 . .

           1.4.2  4  4 

 3 

 100  1.00 . .  4.67 . .

2  2  66.67  

 0.80 . .  1.00 . .

 33.33  0.50 . .  3.50 . .  6 

 18 

 100  1.00 . .  1.00 . .

            1.4.3  4 

4  3 

 100   2.33 . .  4.17 . .  2 

 6  18 

 100  0.50 . .

           1.4.4  4 

4  3 

 100   1.67 . .  3.83 . .  2 

 6 

 100   0.50 . .  18 
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 100 

           1.4.5  4  4 

 3 

 100   4.33 . .  5.33 . .  2 

 100  

4.00 . .  4.33 . . ,  6 

 100  0.80 . .

18  100  

 0.50 . .

           1.4.6   Pique Lycra  4 

 4  3 

 100   3.00  . .

 2 

100  1.00  . .  6  18 

 100  

 0.50 . .

          1.4.7  Pique  4 

 4  3 

 100   3.43 . .

 2  100 

 1.50  . .  6 

 100  1.00 . .

18  100 

 0.80 . .

          1.4.8  Jersey mesh  4 

 4  3 

 100   2.67  . .

 2 

100  1.40 . .  6  18 
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 100 

 0.50 . .

          1.4.9  Rib 1 x 1   4 

 4  3 

  100  1.33 . .  4.33 . .

 2  6 

 100   0.80 . .

 18  100  

 0.50 . .

 18 

                  9 . Luger JHP 

 2  6  18 

1.

2.

3.

4.

5.

6.  Pique Lycra 

7.   Pique 

8.   Jersey mesh 

9.  Rib 1x1 
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 9 . Luger JHP   598   

 38,500 PSI

 19  9 . Luger JHP 

 ( . .)

 2  6  18 

1.  1.17 1.33 1.00 0.50 

2.  1.00 0.70 1.00 1.00 

3.   2.33 0.50 0.50 0.50 

4.  1.67 0.50 0.50 0.00 

5.  4.33 4.00 0.80 0.50 

6.  Pique Lycra 3.00 1.00 0.50 0.50 

7.   Pique 3.43 1.50 1.00 0.80 

8.   Jersey mesh 2.67 1.40 0.50 0.50 

9.  Rib 1x1 1.33 0.80 0.80 0.50 



63

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

2 6 18 

(
.
.
)

Pique Lycra

Pique Jersey mesh

Rib 1x1

 18 

               9 . Luger JHP 

 20  9 . Luger JHP 

 ( . .)

 2  6  18 

1.  4.00 8.50 1.00 1.00 

2.  4.67 1.83 1.00 1.00 

3.   4.17 0.50 0.50 0.50 

4.  3.83 0.50 0.50 0.00 

5.  5.33 4.33 0.80 0.50 

6.  Pique Lycra 3.00 1.00 0.50 0.50 

7.   Pique 3.43 1.50 1.00 0.80 

8.   Jersey mesh 2.67 1.40 0.50 0.50 

9.  Rib 1x1 4.33 0.80 0.80 0.50 
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0

1

2

3

4

5

6

7

8

9

2 6 18

(
.
.
)

Pique Lycra

Pique Jersey mesh

Rib 1x1

 19 

               9 . Luger JHP 
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  20  9 . Luger JHP

(a)  (b)  2  (c) 

 (d)  2 
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                 1.5 

             1.5.1 

 0.26  (Tensile Testing )

  94.94   23.90  2 

 21 

 21 

 4 

 2  6  18 

.38 SPL LRN 

.38 SPL JHP

9 . Luger FMJ 

9 . Luger JHP 

 22  4 

 ( . .)

 2  6  18 

.38 SPL LRN 1.56 0.93 0.50 0.50 

.38 SPL JHP 1.07 1.00 1.00 0.50 

9 . Luger FMJ 1.30 1.07 0.50 0.50 

9 . Luger JHP 1.17 1.33 1.00 0.50 
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0

0.5

1

1.5

2

2 6 18

 (
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 21 

 4 

 23  4 

 ( . .)

 2  6  18 

.38 SPL LRN 4.83 1.33 1.00 1.00 

.38 SPL JHP 5.17 1.00 1.00 1.00 

9 . Luger FMJ 6.50 2.33 1.00 1.00 

9 . Luger JHP 4.00 8.50 1.00 1.00 
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0

1

2

3

4

5

6

7

8

9

2 6 18

(
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 22 

 4 

 4 

 2 

 .38 SPL.  9 . Luger LRN 

 9 . Luger JHP  2  66.67 

33.33

9 . Luger JHP 
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  6   18 

  94.94   23.90 

  15.57  5.50 Tex 

         1.5.2 

0.60  (Tensile Testing)

22.624  89.142  4 

 24 
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 24 

 4 

 2  6  18 

.38 SPL LRN 

.38 SPL JHP

9 . Luger FMJ 

9 . Luger JHP 

 25  4 

 ( . .)

 2  6  18 

.38 SPL LRN 0.50 0.80 0.50 0.50 

.38 SPL JHP 0.50 0.80 0.50 0.50 

9 . Luger FMJ 1.67 0.80 0.80 0.80 

9 . Luger JHP 1.00 0.70 1.00 1.00 
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0

0.5

1

1.5

2

2 6 18
(
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 23 

 4 

 26  4 

 ( . .)

 2  6  18 

.38 SPL LRN 5.53 0.80 0.80 0.80 

.38 SPL JHP 5.00 0.80 0.80 0.80 

9 . Luger FMJ 5.33 1.07 0.80 0.80 

9 . Luger JHP 4.67 1.83 1.00 1.00 
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0

1

2

3

4

5

6

2 6 18 

(
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 24 

 4 

 4 

 2 

 .38 SPL.  9 . Luger FMJ  9 . JHP

 2  66.67 

 33.33 

 9 . Luger JHP 

  6   18 
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 22.624  89.142

  28.17 

56.18 Tex 

         1.5.3 

 0.37 (Tensile Testing)

  95.089  142.022

 3 ,  27 

 27 

 4 

 2  6  18 

.38 SPL LRN 

.38 SPL JHP

9 . Luger FMJ 

9 . Luger JHP 
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 28  4 

 ( . .)

 2  6  18 

.38 SPL LRN 1.30 0.80 0.50 0.50 

.38 SPL JHP 1.40 0.80 0.80 0.80 

9 . Luger FMJ 2.17 0.50 0.50 0.50 

9 . Luger JHP 2.33 0.50 0.50 0.50 

0

0.5

1

1.5

2

2.5

2 6 18

 (
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 25 

 4 

 29  4 

 ( . .)

 2  6  18 

.38 SPL LRN 3.17 0.80 0.50 0.50 

.38 SPL JHP 3.17 0.80 0.80 0.80 

9 . Luger FMJ 2.67 0.50 0.50 0.50 

9 . Luger JHP 4.17 0.50 0.50 0.50 
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0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

2 6 18 

(
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 26 

 4 

 .38 SPL.

 9 . Luger 

 2  ,   6   18 

 2   6   18 
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                     1.5.4 

 0.67 (Tensile Testing)

 76.916  113.063  2 

 30 

 30 

 4 

 2  6  18 

.38 SPL LRN 

.38 SPL JHP

9 . Luger FMJ 

9 . Luger JHP 

 31  4 

 ( . .)

 2  6  18 

.38 SPL LRN 1.83 0.50 0.00 0.00 

.38 SPL JHP 1.83 0.00 0.00 0.00 

9 . Luger FMJ 2.83 0.00 0.00 0.00 

9 . Luger JHP 1.67 0.50 0.50 0.00 
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0

0.5

1

1.5

2

2.5

3

2 6 18

(
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 27 

 4 

 32  4 

 ( . .)

 2  6  18 

.38 SPL LRN 2.83 0.50 0.00 0.00 

.38 SPL JHP 4.33 0.00 0.00 0.00 

9 . Luger FMJ 5.00 0.00 0.00 0.00 

9 . Luger JHP 3.83 0.50 0.50 0.00 
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0

1

2

3

4

5

6

2 6 18 

(
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 28 

 4 

 4 

 2  ,   6   18 

 76.916  113.063
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            1.5.5 

 0.08  (Tensile Testing)

  38.169  33.454  2 

 33 

 33 

 4 

 2  6  18 

.38 SPL LRN 

.38 SPL JHP

9 . Luger FMJ 

9 . Luger JHP 

 34  4 

 ( . .)

 2  6  18 

.38 SPL LRN 3.87 1.33 0.80 0.50 

.38 SPL JHP 3.17 1.17 0.80 0.50 

9 . Luger FMJ 3.00 0.83 0.00 0.00 

9 . Luger JHP 4.33 4.00 0.80 0.50 
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0

1

2

3

4

5

2 6 18 

(
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 29  4 

 35  4 

 ( . .)

 2  6  18 

.38 SPL LRN 4.17 1.33 0.80 0.50 

.38 SPL JHP 3.67 1.17 0.80 0.50 

9 . Luger FMJ 3.00 1.00  0.00 0.00 

9 . Luger JHP 5.33 4.33 0.80 0.50 
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0

1

2

3

4

5

6

2 6 18 

(
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 30  4 

 4 

 9 . Luger FMJ 

 33.33 

 2  .38 SPL. 

 9 . Luger  9 . Luger 

FMJ  2  66.67 

 33.33    9 . Luger JHP

  6   18 

  38.169  33.454
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        1.5.6  Pique Lycra 

 Pique  0.68 

   (Bursting Strength)     10.82  Kg/cm
3

 2 

 36 

 36  Pique Lycra

 4 

 2  6  18 

.38 SPL LRN 

.38 SPL JHP

9 . Luger FMJ 

9 . Luger JHP 

 37  Pique Lycra

 4 

 ( . .)

 2  6  18 

.38 SPL LRN 2.83 0.50 0.50 0.00 

.38 SPL JHP 1.67 1.00 1.00 0.50 

9 . Luger FMJ 3.00 0.50 0.50 0.50 

9 . Luger JHP 3.00 1.00 0.50 0.50 
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0

0.5

1

1.5

2

2.5
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2 6 18 

(
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 31  Pique Lycra

 4 

 38  Pique Lycra

 4 

 ( . .)

 2  6  18 

.38 SPL LRN 1.57 0.50 0.50 0.00 

.38 SPL JHP 1.67 1.00 1.00 0.50 

9 . Luger FMJ 3.00 0.50 0.50 0.50 

9 . Luger JHP 3.00 1.00 0.50 0.50 
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0

0.5
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2 6 18 
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.
.
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.38 LRN .38 JHP 9
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FMJ 9
.

JHP
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 .38 SPL.LRN 

 66.67   33.33 

 2   6   18 

 10.82  Kg/cm
3
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         1.5.7  Pique  

 Pique  0.74     (Bursting 

Strength)    11.34  Kg/cm
3

 1 

 39 

 39  Pique

 4 

 2  6  18 

.38 SPL LRN 

.38 SPL JHP

9 . Luger FMJ 

9 . Luger JHP 

 40  Pique  4 

 ( . .)

 2  6  18 

.38 SPL LRN 2.33 1.00 0.80 0.80 

.38 SPL JHP 1.67 1.00 1.00 0.50 

9 . Luger FMJ 3.50 1.00 1.00 0.80 

9 . Luger JHP 3.43 1.50 1.00 0.80 
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.38 LRN .38 JHP 9
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.

JHP

 33  Pique

 4 

 41  Pique  4 

 ( . .)

 2  6  18 

.38 SPL LRN 2.33 1.00 0.80 0.80 

.38 SPL JHP 1.67 1.00 1.00 0.50 

9 . Luger FMJ 3.50 1.00 1.00 0.80 

9 . Luger JHP 3.43 1.50 1.00 0.80 
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          1.5.8   Jersey mesh 

 Jersey mesh  0.64 

   (Bursting Strength)      7.48  Kg/cm
3

 1 

 42 

 42  Jersey mesh 

 4 

 2  6  18 

.38 SPL LRN 

.38 SPL JHP

9 . Luger FMJ 

9 . Luger JHP 

 43  Jersey mesh 

 4 

 ( . .)

 2  6  18 

.38 SPL LRN 3.00 1.00 0.00 0.00 

.38 SPL JHP 2.33 1.30 0.00 0.00 

9 . Luger FMJ 3.00 1.07 0.00 0.00 

9 . Luger JHP 2.67 1.40 0.50 0.50 
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0
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2 6 18 

(
.
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.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 35  Jersey mesh 

 4 

 44  Jersey mesh 

 4 

 ( . .)

 2  6  18 

.38 SPL LRN 3.00 1.00 0.00 0.00 

.38 SPL JHP 2.33 1.30 0.00 0.00 

9 . Luger FMJ 3.00 1.07 0.00 0.00 

9 . Luger JHP 2.67 1.40 0.50 0.50 



90

0

0.5

1

1.5

2

2.5

3

3.5

2 6 18 

(
.
.
)

.38 LRN .38 JHP 9
.

FMJ 9
.

JHP

 36  Jersey mesh 

 4 
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       1.5.9  Rib 1 x 1 

Rib 1 x 1  0.83  (Bursting Strength)  

 7.66  Kg/cm
3

 2 

 45 
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 45  Rib 1 x 1 

 4 

 2  6  18 

.38 SPL LRN 

.38 SPL JHP

9 . Luger FMJ 

9 . Luger JHP 

 46  Rib 1 x 1 

 4 

 ( . .)

 2  6  18 

.38 SPL LRN 0.70 0.50 0.50 0.00 

.38 SPL JHP 1.50 0.87 0.50 0.00 

9 . Luger FMJ 1.17 0.80 0.50 0.50 

9 . Luger JHP 1.33 0.80 0.80 0.50 
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.38 LRN .38 JHP 9
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FMJ 9
.
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 37  Rib 1 x 1 

 4 

 47  Rib 1 x 1 

 4 

 ( . .)

 2  6  18 

.38 SPL LRN 1.87 1.13 0.50 0.00 

.38 SPL JHP 1.50 1.40 0.50 0.00 

9 . Luger FMJ 4.17 0.80 0.50 0.50 

9 . Luger JHP 4.33 0.80 0.80 0.50 
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 38  Rib 1 x 1

 4 

.38 SPL.JHP
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 .38 SPL.

 2  .38 SPL. 

 9 . Luger   6   18 
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2.

                 2.1 

 SEM 

 39 – 41 

 39 

   750
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 40

 (a)  2  (b)  6  (c) 

 18 
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 41

 (a)  2  (b)  6  (c) 

 18 
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                 2.2

 SEM 

 42 – 44 

 42 

   500
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 43

 (a)  2  (b)  6  (c) 

 18 
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 44

 (a)  2   (b)  6  (c) 

 18 



100

                    2.3 

 SEM 

 45 – 47 

 45 

 500
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 46

 (a)  2  (b)  6 

 (c)  18 
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 47

 (a)  2  (b)  6 

 (c)  18 
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   2.4 

 SEM 

 48 – 57

 48 

 500

 49 

 500
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 50

 (a)  2  (b)  6 

 (c)  18 
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 51

 (a)  2  (b)  6 

 (c)  18 
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 (a)  2  (b)  6 

 (c)  18 
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 53

 (a)  2  (b)  6 

(c)  18 
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 54  Pique

 (a)  2  (b) 

 6  (c)  18 
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 55  Pique

 (a)  2  (b)  6 

 (c)  18 
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 56  Jersey mesh  

 (a)  2  (b) 

 6  (c)  18 
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 57  Jersey mesh  

 (a)  2  (b) 

 6  (c)  18 
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 2.5 

 SEM 

 58 – 60 

 58  Rib 1x1 

  300 
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 59  Rib 1 x 1 

 (a)  2  (b)  6 

(c)  18 
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 60  Rib 1 x 1 

 (a)  2  (b)  6 

(c)  18 
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 5 

 (  17,000 – 38,500 )

 2 
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3.

 2 

1,2
 6  18 

3
 4 

 48 – 56

 9 . Luger JHP

 9 . Luger FMJ   .38 SPL. JHP   .38 

SPL.LRN   “

”

 9 . Luger JHP 

 17,000 PSI 

___________________________

1
 John J. Williams. Ballistics Science [Online], accessed 15 Febuary 2008. Available 

from http://balistictheory.net/ 

2
Wikipedia. Internal Balllistics[Online], accessed 11 November 2007. Available from 

http://en.wikipedia.org/wiki/Internal_ballistics

3
 M. Frank, K.P. Philipp, E. Franke, N. Frank, B. Bockholdt, R. Grossjohann and A. 

Ekkernkamp, “Dynamic pressure measurement of cartridge operated vole captive bolt devices”, 

Forensic Science International 183,1-3 (10 January 2009) : 54-59. 
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 51 

 142.02 kg. 

 1.30 – 2.33 . .

 48 

 22.62 kg. 

 4.67 – 5.53 . .  2 

 9 . Luger JHP 

2

 6  18 

 JHP
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  48

94.94

.38 SPL. LRN 400 17,000 1.56 0.93 0.50 

.38 SPL. JHP 423 18,000 1.07 1.00 1.00 - 0.50 

9 . Luger FMJ 477 35,000 1.30 1.07 0.50 

9 . Luger JHP 598 38,500 1.17 1.33 1.00 - 0.50 

  (Kg.) 

( )

(PSI)

 ( . .)

 2  6  18 

23.90

.38 SPL. LRN 400       17,000  4.83 1.33 1.00 

.38 SPL. JHP 423     18,000  5.17 1.00 1.00 

9 . Luger FMJ 477     35,000  6.50 2.33 1.00 

9 . Luger JHP 598     38,500  4.00 8.50 1.00 
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  49

 (Kg.) 

( )

(PSI)

 ( . .)

 2  6  18 

89.14

.38 SPL. LRN 400 17,000 0.50 0.80 0.50 

.38 SPL. JHP 423 18,000 0.50 0.80 0.50 

9 . Luger FMJ 477 35,000 1.67 0.80 0.80 

9 . Luger JHP 598 38,500 1.00 0.70 1.00 

       

22.62

.38 SPL. LRN 400 17,000 5.53 0.80 0.80 

.38 SPL. JHP 423 18,000 5.00 0.80 0.80 

9 . Luger FMJ 477 35,000 5.33 1.07 0.80 

9 . Luger JHP 598 38,500 4.67 1.83 1.00 
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  50

  (Kg.) 

( )

(PSI)

 ( . .)

 2  6  18 

142.02

.38 SPL. LRN 400 17,000 1.30 0.80 0.50 

.38 SPL. JHP 423 18,000 1.40 0.80 0.80 

9 . Luger FMJ 477 35,000 2.17 0.50 0.50 

9 . Luger JHP 598 38,500 2.33 0.50 0.50 

       

95.89

.38 SPL. LRN 400 17,000 3.17 0.80 0.50 

.38 SPL. JHP 423 18,000 3.17 0.80 0.80 

9 . Luger FMJ 477 35,000 2.67 0.50 0.50 

9 . Luger JHP 598 38,500 4.17 0.50 0.50 
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 51

 (Kg.) 

( )

(PSI)

 ( . .)

 2  6  18 

113.63

.38 SPL. LRN 400 17,000 1.83 0.50 0.00 

.38 SPL. JHP 423 18,000 1.83 0.00 0.00 

9 . Luger FMJ 477 35,000 2.83 0.00 0.00 

9 . Luger JHP 598 38,500 1.67 0.50 0.50 - 0.00 

       

76.92

.38 SPL. LRN 400 17,000 2.83 0.50 0.00 

.38 SPL. JHP 423 18,000 4.33 0.00 0.00 

9 . Luger FMJ 477 35,000 5.00 0.00 0.00 

9 . Luger JHP 598 38,500 3.83 0.50 0.50 - 0.00 
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  52

 (Kg.) 

( )

(PSI)

 ( . .)

 2  6  18 

33.45

.38 SPL. LRN 400 17,000 4.17 1.33 0.80 - 0.50 

.38 SPL. JHP 423 18,000 3.67 1.17 0.80 - 0.50 

9 . Luger FMJ 477 35,000 3.00 1.00  0.00 

9 . Luger JHP 598 38,500 5.33 4.33 0.80 - 0.50 

       

38.17

.38 SPL. LRN 400 17,000 3.87 1.33 0.80 - 0.50 

.38 SPL. JHP 423 18,000 3.17 1.17 0.80 - 0.50 

9 . Luger FMJ 477 35,000 3.00 0.83 0.00 

9 . Luger JHP 598 38,500 4.33 4.00 0.80 - 0.50 
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  53   Pique Lycra

 (Kg/cm
2
)

  Pique Lycra ( )

(PSI)

 ( . .)

 2  6  18 

10.82

.38 SPL. LRN 400 17,000 2.83 0.50 0.50 - 0.00 

.38 SPL. JHP 423 18,000 1.67 1.00 1.00 - 0.50 

9 . Luger FMJ 477 35,000 3.00 0.50 0.50 

9 . Luger JHP 598 38,500 3.00 1.00 0.50 
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  54   Pique

 (Kg/cm
2
)

  Pique ( )

(PSI)

 ( . .)

 2  6  18 

11.34

.38 SPL. LRN 400 17,000 2.33 1.00 0.80 

.38 SPL. JHP 423 18,000 1.67 1.00 1.00 - 0.50 

9 . Luger FMJ 477 35,000 3.50 1.00 1.00 - 0.80 

9 . Luger JHP 598 38,500 3.43 1.50 1.00 - 0.80 
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  55   Jersey mesh 

 (Kg/cm
2
)

  Jersey mesh ( )

(PSI)

 ( . .)

 2  6  18 

7.48

.38 SPL. LRN 400 17,000 3.00 1.00 0.00 

.38 SPL. JHP 423 18,000 2.33 1.30 0.00 

9 . Luger FMJ 477 35,000 3.00 1.07 0.00 

9 . Luger JHP 598 38,500 2.67 1.40 0.50 
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  56   Rib 1x1

 (Kg/cm
2
)

  Rib 1x1 ( )

(PSI)

 ( . .)

 2  6  18 

7.66

.38 SPL. LRN 400 17,000 1.87 1.13 0.50 - 0.00 

.38 SPL. JHP 423 18,000 1.50 1.40 0.50 - 0.00 

9 . Luger FMJ 477 35,000 4.17 0.80 0.50 

9 . Luger JHP 598 38,500 4.33 0.80 0.80 - 0.50 
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 2 

2

 9 . Luger JHP 

 6  18 
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1

                1.1 

 2  .357 

Magnum  Smith & Wesson  Model 686   9 . Luger 

Beretta  Model  92 FS  4  .38 SPL.LRN  

.38 SPL. JHP  9 . Luger FMJ  Ball   9 . Luger 

JHP  3 (Complete stellate defect) , 

 (Partial stellate defect)  (non-stellate defect)

                  1.1.1 

 - 

  -   Rib 1x1 

1.1.2
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 Alajika  1998

,  2532

                  1.2

(SEM)

 2 

 Was – Gubula  2004 

  2

 1.3 

 2 

 9 . Luger JHP 

6  18 
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 1.00 . .

 0.50 . .

 1.00 . .

100 66.67 100 100

2

 1.00 . .

 1.00 . .

33.33



142

-  .38 Special ( .38 SPL.)

- Lead Round Nose (LRN)

 - 

 2 

-  .38 Special  (.38 SPL.)

- Lead Round Nose (LRN)

 - 

 2 

 61 

               (a-d)  .38 Special LRN   (e-f)  .38 Special JHP

               (g-h)  9 . Luger FMJ (i-l)  9 . Luger JHP 



143

( )

-  .38 Special (.38 SPL.)

- Lead Round Nose (LRN)

 - 

 2 

-  .38 Special (.38 SPL.)

- Lead Round Nose (LRN)

 - 

 6  18 

 61 ( )



144

( )

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 - 

 2 

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 - 

 6  18 

 61 ( )



145

( )

-  9 . Luger

– Full Metal Jacket (FMJ) 

 - 

 2 

-  9 . Luger

– Full Metal Jacket (FMJ)

 - 

 6  18 

 61 ( )



146

( )

-  9 . Luger

– Jacketed Hollow Point (JHP)

 - 

 2 

-  9 . Luger

– Jacketed Hollow Point (JHP)

 - 

 2 

 61 ( )



147

( )

-  9 . Luger

– Jacketed Hollow Point (JHP)

 - 

 2 

-  9 . Luger

– Jacketed Hollow Point (JHP)

 - 

 6  18 

 61 ( )



148

 61 

                  .38 SPL.LRN

  ( . .)  2  6  18 

1

0.5

5

0.8

0.8

0.5

0.8

0.5

0.8

     

2

0.5

5.5

0.8

0.8

0.5

0.8

0.5

0.8

     

3

0.5

5.5

0.8

0.8

0.5

0.8

0.5

0.8

     

 0.50 . .

 5.33 . .

 0.80 . .

 0.80 . .

 0.50 . .

 0.80 . .

 0.50 . .

 0.80 . .

100 100 100 100



149

( )

 62 

                 .38 SPL JHP 

  ( . .)  2  6  18 

1

0.5

5.0

0.8

0.8

0.5

0.8

0.5

0.8

2

0.5

4.5

0.8

0.8

0.5

0.8

0.5

0.8

3

0.5

5.5

0.8

0.8

0.5

0.8

0.5

0.8

 0.50 . .

 5.00 . .

 0.80 . .

 0.80 . .

 0.50 . .

 0.80 . .

 0.50 . .

 0.80 . .

100 100 100 100



150

( )

 63 

                  9 . Luger FMJ 

  ( . .)  2  6  18 

1

1.5

5.0

0.8

1.0

0.8

0.8

0.8

0.8

2

1.5

5.5

0.8

1.2

0.8

0.8

0.8

0.8

3

2.0

5.5

0.8

1.0

0.8

0.8

0.8

0.8

 1.67 . .

 5.33 . .

 0.80 . .

 1.07 . .

 0.80 . .

 0.80 . .

 0.80 . .

 0.80 . .

100 100 100 100



151

( )

 64 

                  9 . Luger JHP 

  ( . .)  2  6  18 

1

1.0

4.5

0.8

1.0

1.0

1.0

1.0

1.0

2

1.0

4.0

0.8

1.0

1.0

1.0

1.0

1.0

3

1.0

5.5

0.5

3.5

1.0

1.0

1.0

1.0

1

 1.00 . .

 4.67 . .

 0.80 . .

 1.00 . .

 1.00 . .

 1.00 . .

 1.00 . .

 1.00 . .

100 66.67 100 100

2

 0.50 . .

 3.50 . .

33.33



152

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 - 

 2 

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 - 

 6  18 

 62 

            (a-b)  .38 Special LRN   (c-d)  .38 Special JHP

            (e-g)  9 . Luger FMJ  (h-k)  9 . Luger JHP 



153

( )

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 - 

                2 

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 - 

 6                    18 

 62 ( )



154

( )

 –  9 . Luger

– Full Metal Jacket (FMJ)

 - 

 2 

 –  9 . Luger

– Full Metal Jacket (FMJ)

 - 

 2 

 62 ( )



155

( )

 –  9 . Luger

– Full Metal Jacket (FMJ)

 - 

 6  18 

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 - 

 2 

 62 ( )



156

( )

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 - 

                2 

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 - 

                                  2 

 62 ( )



157

( )

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 - 

 6  18 

 62 ( )



158

 65 

                 .38 SPL. LRN 

  ( . .)  2  6  18 

1

1.5

3.0

-

-

-

-

-

-

- 0.8 0.5 0.5

2

1.2

3.5

-

-

-

-

-

-

- 0.8 0.5 0.5

3

1.2

3.0

-

-

-

-

-

-

- 0.8 0.5 0.5

 1.30 . .

 3.17 . . 0.80 . . 0.50 . . 0.50 . .

100 100 100 100



159

( )

 66 

                  .38 SPL. JHP 

  ( . .)  2  6  18 

1

1.5

3.0

-

-

-

-

-

-

- 0.8 0.8 0.8

2

1.2

3.0

-

-

-

-

-

-

- 0.8 0.8 0.8

3

1.5

3.5

-

-

-

-

-

-

- 0.8 0.8 0.8

 1.40 . .

 3.17 . . 0.80 . . 0.80 . . 0.80 . .

100 100 100 100



160

( )

 67 

                   9 . Luger FMJ 

  ( . .)  2  6  18 

1

2.0

2.5

-

-

-

-

-

-

- 0.5 0.5 0.5

2

2.5

3.0

-

-

-

-

-

-

- 0.5 0.5 0.5

3

2.0

2.5

-

-

-

-

-

-

- 0.5 0.5 0.5

 2.17 . .

 2.67 . . 0.50 . . 0.50 . . 0.50 . .

100 100 100 100



161

( )

 68 

                9 . Luger JHP

  ( . .)  2  6  18 

1

2.5

4.0

-

-

-

-

-

-

- 0.5 0.5 0.5

2

2.5

4.5

-

-

-

-

-

-

- 0.5 0.5 0.5

3

2.0

4.0

-

-

-

-

-

-

- 0.5 0.5 0.5

 2.33 . .

 4.17 . . 0.50 . . 0.50 . . 0.50 . .

100 100 100 100



162

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 – 

                   2 

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 – 

 6                          18 

  63 

            (a-b)  .38 Special LRN   (c-d)  .38 Special JHP

            (e-f)  9 . Luger FMJ (g-h)  9 . Luger JHP 



163

( )

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 – 

           2 

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 – 

 6  18 

 63 ( )



164

( )

 –  9 . Luger

– Full Metal Jacket (FMJ)

 – 

             2 

 –  9 . Luger

– Full Metal Jacket (FMJ)

 – 

 6  18 

 63 ( )



165

( )

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 – 

              2 

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 – 

 6                      18 

 63 ( )



166

 69 

                  .38 SPL. LRN 

  ( . .)  2  6  18 

1

2.0

2.5

-

-

-

-

-

-

- 0.5

2

2.0

3.5

-

-

-

-

-

-

- 0.5

3

1.5

2.5

-

-

-

-

-

-

- 0.5

 1.83 . .

 2.83 . . 0.50 . .

100 100 100 100



167

( )

 70 

                  .38 SPL.JHP 

  ( . .)  2  6  18 

1

2.0

3.0

-

-

-

-

-

-

-

2

1.5

4.5

-

-

-

-

-

-

-

3

2.0

4.5

-

-

-

-

-

-

-

 1.83 . .

 4.33 . .

100 100 100 100



168

( )

 71 

                  9 . Luger FMJ 

  ( . .)  2  6  18 

1

3.0

5.0

-

-

-

-

-

-

-

2

2.5

5.5

-

-

-

-

-

-

-

3

3.0

4.5

-

-

-

-

-

-

-

 2.83 . .

 5.00 . .

100 100 100 100



169

( )

   72 

                    9 . Luger JHP

  ( . .)  2  6  18 

1

1.5

3.5

-

-

-

-

-

-

- 0.5 0.5

2

2.0

4.0

-

-

-

-

-

-

- 0.5 0.5

3

1.5

4.0

-

-

-

-

-

-

- 0.5 0.5

 1.67 . .

 3.83 . . 0.50 . . 0.50 . .

100 100 100 100



170

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 – 

                     2 

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 – 

 6  18 

 64 

            (a-b)  .38 Special LRN   (c-d)  .38 Special JHP

            (e-f)  9 . Luger FMJ (g-h)  9 . Luger JHP 



171

( )

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 – 

               2 

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 – 

 6  18 

 64  ( )



172

( )

 –  9 . Luger

– Full Metal Jacket (FMJ)

 – 

 2 

 –  9 . Luger

– Full Metal Jacket (FMJ)

 – 

 6  18 

 64 ( )



173

( )

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 – 

                           2 

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 – 

 6                         18 

 64 ( )



174

 73 

                 .38 SPL. LRN

  ( . .)  2  6  18 

1

3.0

4.0

-

-

-

-

-

-

- 1.0 0.8 0.5

2

4.0

4.0

-

-

-

-

-

-

- 2.0 0.8 0.5

3

4.5

4.5

-

-

-

-

-

-

- 1.0 0.8 0.5

 / 

 3.83 . .

 4.17 . . 1.33 . . 0.80 . . 0.50 . .

100 100 100 100



175

( )

 74 

                  .38 SPL.JHP 

  ( . .)  2  6  18 

1

2.0

3.0

-

-

-

-

-

-

- 1.5 0.8 0.5

2

1.5

4.5

-

-

-

-

-

-

- 1.0 0.8 0.5

3

2.0

4.5

-

-

-

-

-

-

- 1.0 0.8 0.5

 3.17 . .

 3.67 . . 1.17 . . 0.80 . . 0.50 . .

100 100 100 100



176

( )

 75 

                  9 . Luger FMJ

  ( . .)  2  6  18 

1

6.0

4.5

-

-

-

-

-

-

- 1.5

2

1.5

2.0

0.5

1.0

-

-

-

-

- -

3

1.5 0.5

 3.75 . .

 3.25 . . 1.00 . .

66.67 66.67 100 100

1.50 . .

 0.50 . .

 1.00 . .

33.33 33.33



177

( )

 76 

                 9 . Luger JHP

  ( . .)  2  6  18 

1

4.5

5.0

2.0

2.0

-

-

-

-

- - 0.8 0.5

2

4.5

5.5

7.5

9.0

-

-

-

-

- - 0.8 0.5

3

4.0

5.5

2.5

2.0

-

-

-

-

- - 0.8 0.5

 4.33 . .

 5.33 . .

 4.00 . .

 4.33 . . 0.80 . . 0.50 . .

100 100 100 100



178

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 – 

           2 

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 – 

            2 

 65 

            (a-d)  .38 Special LRN   (e-g)  .38 Special JHP

            (h-k)  9 . Luger FMJ (l-o)  9 . Luger JHP 



179

( )

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 – 

              2 

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 – 

 6  18 

 65 ( )



180

( )

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 – 

                            2 

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 – 

             2 

 65 ( )



181

( )

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 – 

 6  18 

 –  9 . Luger

– Full Metal Jacket (FMJ)

 – 

 2 

 65 ( )



182

( )

 –  9 . Luger

– Full Metal Jacket (FMJ)

 – 

             2 

 –  9 . Luger

– Full Metal Jacket (FMJ)

 – 

               2 

 65 ( )



183

( )

 –  9 . Luger

– Full Metal Jacket (FMJ)

 – 

 6  18 

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 – 

                      2 

 65 ( )



184

( )

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 – 

                    2 

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 – 

                2 

 65 ( )



185

( )

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 – 

 6  18 

 65 ( )



186

 Pique Lycra 

 77  Pique Lycra 

  .38 SPL. LRN 

  ( . .)  2  6  18 

1

3.0

1.2

-

-

-

-

-

-

- 0.5 0.5

2

3.0

1.0

-

-

-

-

-

-

- 0.5 0.5

3

2.5 0.5 0.5

 3.00 . .

 1.10 . . 0.50 . . 0.50 . .

66.67 100 100 100

   

2.50 . .

   

33.33    



187

 Pique Lycra ( )

 78  Pique Lycra 

  .38 SPL. JHP 

  ( . .)  2  6  18 

1

1.5 1.0 1.0 0.5

2

2.0 1.0 1.0 0.5

3

1.5 1.0 1.0 0.5

1.67 . . 1.00 . . 1.00 . . 0.50 . .

100 100 100 100

 79  Pique Lycra 

 9 . Luger FMJ

  ( . .)  2  6  18 

1

3.0 0.5 0.5 0.5

2

3.0 0.5 0.5 0.5

3

3.0 0.5 0.5 0.5

3.00 . . 0.50 . . 0.50 . . 0.50 . .

100 100 100 100



188

 Pique Lycra ( )

 80  Pique Lycra 

 9 . Luger JHP

  ( . .)  2  6  18 

1

3.0 1.0 0.5 0.5

2

3.0 1.0 0.5 0.5

3

3.0 1.0 0.5 0.5

3.00 . . 1.00 . . 0.50 . . 0.50 . .

100 100 100 100



189

 Pique Lycra 

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 –  Pique Iycra

                   2 

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 –  Pique Iycra

 6  18 

 66   Pique Lycra 

  (a-b)  .38 Special LRN  (c-d)  .38 Special 

JHP (e-f)  9 . Luger FMJ (g-h)  9 . Luger JHP 



190

  Pique Lycra ( )

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 –  Pique Iycra

           2 

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 –  Pique Iycra

 6  18 

 66 ( )



191

  Pique Lycra ( )

 –  9 . Luger

– Full Metal Jacket (FMJ)

 –  Pique Iycra

                    2 

 –  9 . Luger

– Full Metal Jacket (FMJ)

 –  Pique Iycra

 6  18 

 66 ( )



192

  Pique Lycra ( )

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 –  Pique Iycra

                               2 

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 –  Pique Iycra

 6                             18 

 66 ( )



193

 Pique

 81  Pique 

  .38 SPL.LRN 

  ( . .)  2  6  18 

1

2.5 1.0 0.8 0.8

2

2.5 1.0 0.8 0.8

3

2.0 1.0 0.8 0.8

2.33 . . 1.00 . . 0.80 . . 0.80 . .

100 100 100 100

 82  Pique 

  .38 SPL.JHP 

  ( . .)  2  6  18 

1

1.5 1.0 1.0 0.5

2

2.0 1.0 1.0 0.5

3

1.5 1.0 1.0 0.5

 / 

1.67 . . 1.00 . . 1.00 . . 0.50 . .

100 100 100 100



194

 Pique ( )

 83  Pique 

 9 . Luger FMJ 

  ( . .)  2  6  18 

1

3.5 1.0 1.0 0.8

2

3.5 1.0 1.0 0.8

3

3.5 1.0 1.0 0.8

3.50 . . 1.00 . . 1.00 . . 0.80 . .

100 100 100 100

 84  Pique 

 9 . Luger JHP

  ( . .)  2  6  18 

1

3.5 1.5 1.0 0.8

2

3.0 1.5 1.0 0.8

3

3.8 1.5 1.0 0.8

3.43 . . 1.50 . . 1.00 . . 0.80 . .

100 100 100 100



195

  Pique

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 –  Pique

                   2 

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 –  Pique

 6  18 

 67   Pique 

(  a-b)  .38 SPL LRN   (c-d)  .38 SPL JHP

             (e-f)  9 . Luger FMJ (g-h)  9 . Luger JHP 



196

 Pique ( )

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 –  Pique

 2 

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 –  Pique

 6  18 

 67 ( )



197

 Pique ( )

 –  9 . Luger

– Full Metal Jacket (FMJ)

 –  Pique

                     2 

 –  9 . Luger

– Full Metal Jacket (FMJ)

 –  Pique

 6  18 

 67 ( )



198

  Pique ( )

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 –  Pique

                      2 

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 –  Pique

 6  18 

 67 ( )



199

 Jersey mesh 

 85  Jersey mesh 

  .38 SPL. LRN 

  ( . .)  2  6  18 

1

3.0 1.0

2

3.0 1.0

3

3.0 1.0

3.00 . . 1.00 . .

100 100 100 100

 86  Jersey mesh 

  .38 SPL.JHP 

  ( . .)  2  6  18 

1

2.5 1.2

2

2.0 1.5

3

2.5 1.2

 / 

2.33 . . 1.30 . .

100 100 100 100



200

 Jersey mesh ( )

 87  Jersey mesh 

 9 . Luger FMJ 

  ( . .)  2  6  18 

1

2.5 1.2

2

3.0 1.0

3

3.5 1.0

3.00 . . 1.07 . .

100 100 100 100

 88  Jersey mesh 

 9 . Luger JHP 

  ( . .)  2  6  18 

1

2.5 1.2 0.5 0.5

2

2.5 1.5 0.5 0.5

3

3.0 1.5 0.5 0.5

2.67 . . 1.40 . . 0.50 . . 0.50 . .

100 100 100 100



201

 Jersey mesh 

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 –  Jersey Mesh

            2 

-  .38 Special (.38 SPL.)

– Lead Round Nose (LRN)

 –  Jersey Mesh

 6  18 

 68  Jersey mesh 

  (a-b)  .38 SPL.LRN  (c-d)  .38 SPL.JHP

(e-f)  9 . Luger FMJ  (g-h)  9 . Luger JHP 



202

 Jersey mesh ( )

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 –  Jersey Mesh

               2 

-  .38 Special (.38 SPL.)

– Jacketed Hollow Point (JHP)

 –  Jersey Mesh

 6  18 

 68 ( )



203

 Jersey mesh ( )

 –  9 . Luger

– Full Metal Jacket (FMJ) (Ball)

 –  Jersey Mesh

                         2 

 –  9 . Luger

– Full Metal Jacket (FMJ)

 –  Jersey Mesh

 6  18 

 68 ( )



204

 Jersey mesh ( )

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 –  Jersey Mesh

                               2 

 –  9 . Luger

– Jacketed Hollow Point (JHP)

 –  Jersey Mesh

 6  18 

 68 ( )



205

 Rib 1 x 1

 89  Rib 1 x 1 

  .38 SPL.LRN 

  ( . .)  2  6  18 

1

0.5

2.0

0.5

1.0

-

-

-

-

- - 0.50

2

0.8

1.5

0.5

1.2

-

-

-

-

- - 0.50

3

0.8

2.0

0.5

1.2

-

-

-

-

- - 0.50

 0.70 . .

 1.83 . .

 0.50 . .

 1.13 . . 0.50 . .

100 100 100 100



206

 Rib 1 x 1 ( )

 90  Rib 1 x 1 

  .38 SPL. JHP 

  ( . .)  2  6  18 

1

-

-

0.8

1.5

-

-

-

-

1.5 - 0.5

2

-

-

0.8

1.5

-

-

-

-

1.5 - 0.5

3

-

-

0.8

1.5

-

-

-

-

1.5 - 0.5

 / 

1.50 . .

 0.87 . .

 1.40 . . 0.50 . .

100 100 100 100



207

 Rib 1 x 1 ( )

 91  Rib 1 x 1 

 9 . Luger FMJ 

  ( . .)  2  6  18 

1

1.5

4.0

-

-

-

-

-

-

- 0.8 0.5 0.5

2

1.0

4.5

-

-

-

-

-

-

- 0.8 0.5 0.5

3

1.0

4.0

-

-

-

-

-

-

- 0.8 0.5 0.5

 1.17 . .
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