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A study on the human impulse characteristics with the typical shooting posture
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Abstract

The rifle impact of human body affected by the posture of human for rifling. The interaction human-rifle system
influence the firing accuracy. In this paper, impact analysis of human model for shooting posture is carried out. ADAMS

code and LifeMOD is used in impact analysis of human model and modeling of the human body, respectively. On the
shooting, human model is affected by rifle impact during the 0.001 second. Performed simulation time for shooting is 0.1

second. Applied constraint condition to human-rifle system

is rotating and spherical condition. As the results, the

displacement of rifle and transfer path analysis of impact of human model is presented.
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« X: Longitudinal direction
« ¥: Vertical direction
%« Z: Horizontal direction

Fig. 1 Coordinate system of the human and rifle
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(b) Knee posture
Fig. 2 Comparison of simulation model with the
shooting

(a) Stand posture (c) Prone posture
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Table 1 Basis information of rifle K2 [1]

Element Value
Length 970 mm
Weight 3.26 kg

(a) K-2 model
Fig. 3 Model and photograph of K-2 rifle

(b) K-2 photograph

(a) Left hand (b) Right hand (c) Shoulder
Fig. 4 Boundary condition of rifle and human body
supports
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(a) Experimeriigl impulse (b) Modiﬁedrflr!rii;cllllse
Fig. 5 Experimental and modified impulse history on
the rifle at shooting
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(a) Experimeynltal distance (b) Modified distance
Fig. 6 Experimental and modified longitudinal transfer
distance of rifle at shooting
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. (a) Before (b) After
Fig. 7 Posture variation of human body model with the
stand posture shooting
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Fig. 8 Contour plot of impulse transfer path of the
human body part in the longitudinal direction (X)
with the stand posture shooting

L S B

0.1 sec 0.1005 sec 0.101 sec

Fig. 9 Vector plot of impulse transfer path of the human
body part in the longitudinal direction (X) with
the stand posture shooting
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Fig. 10 Contour plot of impulse transfer path of the
human body part in the vertical direction (Y)
with the stand posture shooting




2004

| I ll , \ d
/. "'a i .
HE d 11}

""I"."i s :—‘;:’:j -@L;:;: L 2
0.1 sec

0.1005 sec r.l 10! seC
Fig. 11 Vector plot of impulse transfer path of the human

body part in the vertical direction (Y) with the
stand posture shooting
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Fig. 12 Contour plot of impulse transfer path of the
human body part in the horizontal direction (Z)
with the stand posture shooting

Fig. 13 Vector plot of impulse transfer path of the human
body part in the horizontal direction (Z) with the
stand posture shooting
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Fig. 14 Contour plot of impulse transfer path of the
human body part in the longitudinal direction (X)
with the knee posture shooting
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Fig. 15 Vector plot of impulse transfer path of the human
body part in the longitudinal direction (X) with
the knee posture shooting
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Fig. 16 Contour plot of impulse transfer path of the
human body part in the vertical direction (Y)
with the knee posture shooting
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Fig. 17 Vector plot of impulse transfer path of the human
body part in the vertical direction (Y) with the

knee posture shooting

T
Fig. 18 Contour plot of impulse transfer path of the
human body part in the horizontal direction (Z)

with the knee posture shooting
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Fig. 19 Vector plot of 1mpulse transfer path of the human
body part in the horizontal direction (Z) with the

knee posture shooting
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Fig. 20 Contour plot of impulse transfer path of the
human body part in the longitudinal direction (X)
with the prone posture shooting

0.1005 sec

Fig. 21 Vector plot of impulse transfer path of the human
body part in the longitudinal direction (X) with
the prone posture shooting
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Fig. 22 Contour plot of impulse transfer path of the
human body part in the vertical direction (Y)
with the prone posture shooting
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body part in the vertical direction (Y) with the
prone posture shooting
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Fig. 24 Contour plot of impulse transfer path of the
human body part in the horizontal direction (Z)
with the prone posture shooting
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Fig. 25 Vector plot of impulse transfer path of the human
body part in the horizontal direction (Z) with the
prone posture shooting
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