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Development of Automatic Visual Inspection by Means of Infrared Radiation
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Abstract

Automation of visual inspection is highly required in manufacturing processes in view of quality

assurance and cost reduction. In order to realize this, Calsonic Kansei has developed a new detecting

method with distinguished optical characteristics of the defects to be detected. This article describes

the method which features infrared radiation.
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Fig. 1 Visual Inspection

2. EeREMEHET T7O0—F
—fklz, Kbz HEMRH T 272007 7a—F & LT
&, BRI D% VSN TWS, L LAadS
BRI X o TEIBIEDSELR S5 % 2 & TRERDST

DERALZ S DA Bt o — 12 AH L, LIFLE

PHEZI SRS IEPMEL L LTHION TV,

ra—oNvr 7 ua Y =K FHIEA v — 7

EROBMIBUTARBE LTI, BEFERICASH
BIXAZKR—V (Fig 2), BB T LV AMICA OGNS
Wi 2 (Fig. 3) FOfk4 ORI T OIS

Z 2T, (EROWEG Y v — THlE T E LRk R
DAt o, RIGOGFREEEZ L CRE L2 25,
W X )RR RICR & e 5 2 & & Rl
L7z (Table 1) V. FIEHEIR &1L, & 2IREOWE
EH»OHF SN A VF—RE, FRREORE (U
2552 5N 72T AV F—% 100% W 2 A8 1A)
POBFESNLEIANF—BEDOHEOZ L TH 5.

INEY, RO A IET 2 2 LI X ) Btk
HIZTEETH 5 L WA RIBICE - 72 RIS O BlE
IR S v — 2 5 5

Fig. 2 Soldering Ball Fig. 3 Contamination
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Table 1 Infrared Emissivity

Material Infrared emissivity
Aluminum 0.039~0.057
Copper 0.052
Gold 0.018~0.035
Iron 0.14~0.38
Lead 0.057~0.075
Silver 0.02~0.032
Brick 0.93
Glass 0.94
Carbon 0.526
Lacquer 0.80~0.95
Water 0.95~0.963
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Ta : Temperature of environment

Reflection Reflect
(1-a)xW(Ta) e e+c ion
Measurement Radiation
obioct >
Radiation
exxW(T) W(T,Ta,a,er)
=(1-a)xW(Ta)+erxW(T)

T: Temperature of
measurement object
ex : Infrared emissivity
a : Infrared absorptivity
W : Radiant energy

T > Ta decreases the influence of reflection so that the radiation
will be measured with higher precision.

Fig. 4 Infrared Energy Transmitted to an Image Sensor
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Fig. 5 Comparison of Gross Infrared Energy
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Table 2 Infrared Emissivity of Circuit Board Components

Component Infrared emissivity
Solder 0.032
Resist 20.6
Circuit board 0.5~0.6
Flux 20.5
Coating 0.8~0.95
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Soldering ball radiates lower Infrared.

Fig. 6 Infrared Radiation from Circuit Board
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Fig. 7 Infrared Camera
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Fig. 8 Schematic of the Infrared Image Observation
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Fig. 9 Infrared Images
(Circuit Board Temperature:26 to 40C )

Circuit board temperature :50°C
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Fig. 10 Infrared Images
(Circuit Board Temperature:40 to 50°C )

Fig. 11 Increased Difference in Infrared Level
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Fig. 12 Visible Light Image of Flux Residues
(Circuit Board Temperature:26°C )
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Fig. 13 Infrared Image of Flux Residues
(Circuit Board Temperature:26 to 40°C )
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