BERELEE 965K KTEMAEHLE pp.1033~1036

A% HAUNEY 53 2L A4

Measurement and analysis the peak recoil force of pistol
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ABSTRACT

In Pistol, the peak recoil force affects the reliability of the frame and the accuracy of target shooting. To attenuate the
peak recoil force of pistol, we develop measuring test bed, which consists of force sensors, linear sensor and a high speed
video camera, execute tests with several Pistol models and compare the results measured.
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Table 1. & 2}
H|Sensor _’Interface (Cable =.A)) Printer
AW @ 24 - Table. 1 Specification of test equipment
*__graph 2 g s o J[u 2
AQAE |, |Trigger Interface(3)
(Pistol) Solenoid (100VAC)  |(Relay) 1. Controller IBM-PC 486-25 (4MB) SVGA
Program Visual Basic
Triggering by Mouse
2. oIBA Force 0~1,0001bs |ring type
B (Load Cell) | Bandwidth 70 kHz
N onfoff 415 3. BAAl 0 +100 mm Lucas
(Ext#2 Input) -
(LVM-110)|] Bandwidth = 2kHz control
= | HH 4. Sliding Bed mass 9.914kg
ZH(100V) | Camera o~ Camera Keypad Bed Spring K 0.36kg/mm
* Kodak [ @&txie] 5. Camera Model Kodak HS4540
HS4540 - VideoES] & Processor | Image sensor 192 x 239 pix
(ON/ OFF) UM P N DRAM
AC Power HERek 1,000 frames
Fig, 1 MAESE | 400 ~ 4800(full fr.)
~ 58,000 (split fr.)
') ®@ ® 6. Trigger Stroke = 15mm
S\’N, DP Print Camera Solenoid Force = 3 kgf
Pl ? O Video Camera 75413 ==>External syn. J%

//@/)]B//

= (L
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o] 7]A] ME& &3 AA0] SLIDING AXAFo R
M = 9.914(BED) + 0.8kg(Pistol) = 10.7kg

@Trigger Solenoid
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K =0.36 kg/mm

Table 3. Time and Velocity table of Slide (Pistol)

T3t X&= Sliding Bed®] ¥ ¢ —

v As go AC‘—E - 2 BED| &E|
a ShdmgBed-«] 7}""74—‘5 »"]Y_E} (E@) tjte] 2| t3 ts V3 | V4 igl OHL‘iX|
Aol AH83F BE@istol) 52 Table2 9 Zt} (m/s) | (m/s) |(mm)| (kg-mm)

. DH380 | 0 |/7]53| /(22|69 |22 (128] 295
Table 2. Measured data of Test samples (Pistol )

T & |SlideZ |Slide| BBL&7|| &3 [Recoil | H| 1 BRG380 ( 0 {/{53] /{28 | 75|24 {125] 281
(28) | siH RS =] ac | SPX @)

DH380 | 365 |275] ~ [e80f 910 | 0.14 | 380 WPPK/S| 0 {7154y /| 25 | 65| 18 140} 353

mm am [gram |gram| fps [kg/mm

SRG380 | 396 | 240 | ~ | 654 | (910)] 014 | = KBI-R61 | 0 {/}5.0] / |248] 66 1.7 134] 323
W-PPK/S| 352 |215| ~ |651)(810)] 0.13 | DPSIMK2[-0.9/0({94136| 43 | 43| 1.4 [193] 671
KBI-R61 | 332 [231] ~ [571|(910)| 0.08 | < om0 12 lel 5 ;

40 | - 33 58| 1.5 249 .

DP51 47.0 1308 | 80 | 795 |(1157)] 0.08 | 9mm 3 1512 116
DP5IMK2] 47.0 | 327 | 98 ] 832 |(1157)] 0.08 | « $1G229 | -610|77]42) 47 | 56 | 1.3 |274] 135.1

DH40 | 47.0 |334| 85 | 864 | 883 | 008 | 40

DH45MK2)(-D| 083 - | () | 57 ] —~ [29.0] 151.4*

SIG229 | 494 391 ] 82 | 914 940 | 006 | =
DH4SMK2| 52.9 | 396 (120|974 833 | 0.14 | 45 Ruger90 | « 10)9.0;441 49 1 51} 1.3 )314) 1775
Ruger90 | 529 1430 11191955 1 (899)1 005 | * Colt 1090 | « |0]68] - |42.6| 7.3 | 1.5 |31.0] 1730
olt1090] 550 | 369 | 94 [1085) 830 | 006 | *

1 ghof F Y E4(SAAMIT E)
B Ag - FFSEEESRY)

40= (S&W.40) = 155grain = 1120 fps
380= (380AUTO) = 90 = 910
9mm= (9x 19mm) = 115 = 1157
45= (45AUTO) = 230 = 895
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Table 4. Slide Vel. analized from V-CAM records of
Slide(Pistol)
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DH380

-0.0235
sec

-0.0170
sec

-0.013
sec

6.9
m/sec

317
m/sec

BRG380

-0.0245

-0.0184

-0.014

+0.0045

6.5

2.14

a0t

W-PPK/S

-0.0220

-0.0175

-0.012

+0.003

78

2.34

200

KBI-R61

-0.028

-0.0235

-0.0175

-0.0038

7.4

242

DP5IMKk2

-0.0280

-0.0160

-0.0135

+0.013

4.3

1.7

S1G229
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-0.0180

-0.010
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5.6

1.4
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Fig. 3 Recoil Force curve (sample)
X-axis = time (msec)  y-axis = force (Ib)
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DH45Mk2

-0.021

0.0113

(S/Stop)

438

Ruger90

-0.0265

-0.0155

-0.012

+0.025

4.2

14

Colt1090

-0.0272

-0.0195

-0.016

+0.0175

6.5

1.6

T R{=sec

T1 = firing
T3 = recoil position
V1= (SLIDER & He2|) (T3-T1)
V2= (SLIDERS H2l) (T5-T4)

T2 = case gject
T4 = delay
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(2) DH3809) %247t U Slide FE/HA4S FIt

I B |Slide¥H |SlideFH | Slide® 3 | 5 E
(2 9y | f(Peak) | v(ave) | v(ave) [(kg-mm)

DH380 |138241b|6.9m/sec|3.17m/sec| 29.5

BRG380 | 787.91b { 6.5m/sec}2.14 m/sec| 28.1

W-PPK/S| 785.61b | 7.8 m/sec | 2.34 m/sec| 35.3

KBI-R61 | 1432.21b | 7.4 m/sec { 2.42 m/sec| 32.3

L EFSERFL 14uTe 33T AAFY

*2. Peak 32 gk AA 2 WEY =208 kHzel A 2]
k- rielR

*3. Slide FEEE = EYTHNA SlideF A2} W)z
Y 21450 9L njAE FAMT FUE
AL Fgol = Ao Wy

(3) Max. Peak3 4 gk ¥ FEVA vZIHZE
I229H Fig 4 & 2ok 2 ZoA BXRo] FE o
Ale BREFZHEE oEE + oy omm 77
oA B T FANME AZ7 BAE Ho]
2 gy oy 7] 2UEE oFA FF-Recoil T
z7} Aolgr Wl gdG%r Aoz waddd =% F
thilk-5 ¥ (Peak Recoil Force)> TSI ()R e
FAFF TR wE Wisl 3y o] 3807 AH2
Simple Recoil #2224 FALY U&7 7tAgT
7} &3eo]l Ege WE omm ol FAHANAE
Short Recoil #REA G (F mm) FHI= ¢
Slide®} Barrel o] A& Wt M2 ALY o]
AT A2 5 Slide’t FERF}= S9A
F3Ee 2439 FARF AHE BRI

PISTOL IMPACT & ENERG

S i

1400 160
1200 MOE
|
1000 120 &2
= 100%’

e 800

= 80 T
Al 600 60 3
400 1,(?;

PEAK RF (It) | *°

200 20

0 0

= (=3 “o — (] [ (=) 3 > [
o0 (2] ~ = e [ o (=2
e - 1 ==~ o o
= =R B [ — 0o o v = =
08 & Qo — v —_ < Q-
m ¢ [a=] o, (7] j= =} Qo =

B o A (=) = o

MODEL =

Fig. 4 Comparison of Peak Recoil Force
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