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Abstract: Vacuum metal deposition (VMD) is effective to develop latent fingerprints on non-porous and semi-
porous surfaces. VMD can be used in cases when fingerprints that can not be developed by generalized
techniques or deposited on difficult surfaces. The recommended surfaces for VMD techniques include vinyl,
polymer bills, magnetic coated tickets, etc. In this study, the minimum amount of gold input was explored
for developing fingerprints from at least 12 hours to up to 28 days after deposit fingerprint on the pink high
density polyethylene envelope (HDPE) and low density polyethylene envelope (LDPE), which are mainly used
as delivery envelopes. And the results were compared with the effects of black powder and fluorescent powder.
In addition, delivery envelopes used for delivery were collected, then classified as HDPE and LDPE and pseudo-
operation test was performed. As a result, VMD method developed good quality of fingerprints.
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Fig. 1. Principle of developing fingerprint for Au/Zn vacuum
metal deposition.

Fig. 2. Photographs of deposited fingerprint on HDPE surfaces
in Au/Zn vacuum metal deposition.
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Fig. 3. (Left) the type of technique to be treated on the front
of a polyethylene envelope, (right) the type of technique
to be treated on the back of a polyethylene envelope.
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Table 1. The diameter and length of gold used in the expe-

riment
HDPE* LDPE**

12 A7+ 0.25 0, 1 mm 0.25 0, 1 mm
19 025 0, 1 mm 0.25 @0, 1 mm
3¢ 0.25 @, 1 mm 0.25 @0, 1 mm
74 0.15 9, 1 mm 0.25 @0, 1 mm
149 0.15 9, 0.5 mm 0.25 @, 4 mm
21¢ 0.15 9, 0.5 mm 0.25 @, 4 mm
28 & 0.15 9, 0.5 mm 0.25 @, 4 mm
*High density polyethylene

**Low density polyethylene
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olf] LT o] 7RIS A&SUTHFg 3).
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VMD= =& Hdigh Hxs] F2A71
A A ﬂﬂﬂoﬂ om, A 79 ook% Table 13} 7+

224. ARl &S

VMD, Swedish black, Dazzle orangeE 283+ A
= NIKON AF-S MICRO NIKKOR 105 mm 1:2.8G
ED (Nikon, Japan) =& Z2-gk NIKON D5600 7}
W ZH(Nikon, Japanyg AHg-3ted ZFstgict. & =7
< 1711, ISO 100019, A& §Ado] Ho)gh A= s
#EE 7hx] =E2A S ZAHA ZYsH
VMDZE A g8t AAE= BAgS Algo 2 H|3o] 2
9 3+% 3L, Dazzle orange= * 2|3 Z A= Polilight
flare plus 2 505 nm (Rofin) FLS FA et e F
A 29 | (Altlight) S E8i4 23t

o
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Scientific Working Group on Frlctlon ridge Analysis
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Table 2. Fingerprint Evaluation Standard®

Quality (F3)
A 52 Level | #30] 2 TE5#] =1},
D29 Level 2 533 o] &3t}
Level 3 E|Y-S T2 =X =tk
A2 Level | #&o] FEE T}
Level 2 573 ¢] 79| vehdA] &=t
Level 3 THIY-& A2 RHolx] &=t}
A #9] Level 1 o] F8lslA 7=
2] Level 2 4% o] 2=

Low
1)

Medium low
(X))

Medium high

(3;<t'q ) 20 9o o]
——1_1_‘1‘—’] Level 3 E]E" é ] E-\_E]'
High A9] Level 1 &3 Level 2 53 A0 5
) bl T,
=4

Level 3 TH| 9712 Z26HA VERd T}
9Standards for examining friction ridge impressions and resulting

conclusions (latent/tenprint) v. 2.1, www.swgfast.org, Assessed
2013.
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Dazzle orange= 2.17 o2 13 Ax2| Z}o]E YE}
ul7] Al 2Hatol ). Swedish black> A WHE 02 VMD
9} Dazzle Orange® t} S+ H4E VeERJSITH

32. LDPE Zz}

Table 4= LDPE EHWo| fF¥ A& VMD,
Swedish black powder, Dazzle orange powderE A&
sto] A& Aol /01 VMDE A-8-3 43}

Table 3. Results of developing fingerprints on high density polyethylene (HDPE) surfaces using vacuum metal deposition,

Swedish black, and Dazzle orange
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Fig. 4. he results of an evaluation of the quality of developed fingerprints on the high density polyethylene (HDPE) surface with
vacuum metal deposition, Swedish black, and Dazzle orange, respectively.

Table 4. Results of developing fingerprints on low density polyethylene (LDPE) surfaces using vacuum metal deposition,

Swedish black, and Dazzle orange

Al 12A12¢ 24A| 7t 3¢

of
3

VMD

Swedish
black

Dazzle

orange

S A 12A17F A3 A EFE 28 A ZE
NMAZ 4 AFFe7 2 32U Swedish

black %2 A&3 24 73 A 124708 A&+
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Fig. 5. The results of an evaluation of the quality of developed fingerprints on the low density polyethylene (LDPE) surface
with vacuum metal deposition, Swedish black, and Dazzle orange, respectively.

Fig. 6. Results of developed fingerprints using vacuum metal deposition on the surface of a polyethylene envelope of high
density polyethylene (HDPE). (A) Full picture. (B) an enlarged image of the part marked in A.

28 o] A3t A2 AL
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HDPE$} LDPE A A2 Zglojdd BF xHS
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e

W OEF
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o WolA A e BAE  Ark.
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Fig. 7. Results of developed fingerprints using Dazzle orange powder on the surface of a polyethylene envelope of high density
polyethylene (HDPE)

Fig. 8. Results of developed fingerprints using vacuum metal deposition on the surface of a polyethyle
density polyethylene (LDPE). (A) Full picture. (B) an enlarged image of the part marked in

4. 48 3 nF
% AFo M= F/otd VMD, FFE Y SA Rt
AbgSte]l BE3A v e Zajoddl EE(HDPE)

Vol. 33, No. 3, 2020

Fig. 9. Results of developed fingerprints using Dazzle orange powder on the surface of a polyethylene envelope of low density
polyethylene (LDPE). (A) Full picture. (B) an enlarged image of the part marked in A
dF 594E
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