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Traceability is essential in modern automotive manufacturing. Among existing technologies, RFID
is the most promising choice for this purpose. However, due to the harsh conditions of production
lines, especially in the paint shop, automobile OEMs would require expensive dedicated RFID
tags and readers, which are incompatible with standard RFID technologies. Unlike the
manufacturing industry, the logistics industry uses UHF label tags for track and trace, which
provides high performance and a low price. Recently, this technology has improved to the extent
that it can be used in harsh conditions such as on metal parts or in liquid. Herein, we assess the
technical, operational, and economic feasibility of UHF label-tag technology for seamless end-to-
end traceability. Based on prototyping, lab/field tests, and cost-benefit analysis, we have proven
that the single disposable UHF tags can successfully replace the problematic and expensive tags
used in most domestic automobile OEMs today.
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Table 1 Requirements for paint shop RFID

Specification Requirements
Read range 1.5t02.5m
Working temp. >220C (for 30 min.)
Comm. protocol 422, Ethernet, Profit bus
Memory capacity 96 byte (negotiable)
Read reliability >99.8%
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Fig. 2 RFID tag by Baumer

Table 2 Specifications of Baumer tags (Model: OIS-W)

Specification Values
Dimension (LxWxH) 95 x 64 x 16 mm
Weight 1550 g
RF frequency 2.45 GHz
Working temp. 0C t0200T
Price 35,400 KRW
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Fig. 3 Prototype of high-temperature passive UHF RFID
tag package

Table 3 Test summary of the high-temperature passive

UHF RFID tag
Read points New high-temp.
(Processes) Baumer tag UHF tag prototype
Sealing-in 100.00% 99.25%
Primer-in 99.28% 99.63%
Paint-out 85.07% 99.62%
Cavity-Wax 98.77% 98.96%
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Table 4 Specifications of disposable UHF RFID label

tag used in the test
Specification Values
Dimension (LxWxT) 68 x 9 x 0.4 mm
Air protocol UHF EPC class 1 Gen 2
Chip Alien Higgs3
Working temp. 25Ct0220C
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Table 5 Field test results

Read points Baumer tag UHF label tag
Sealing-in 99.86 % 98.93 %
Primer-in 98.09 % 98.16 %

Top-1 99.40 % 99.58%

Top-2 99.06 % 99.89 %

Paint-out 99.35 % 96.97 %
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Table 6 Data used for ROI analysis

Parameters Used values
Annual production 212,662 vehicle/year
Number of baumer tags 1,500
Unit price of baumer tags 351,500 KRW
Annual replacement rate of 25%
baumer tags
Annual UHF label tag loss rate 10%
Unit price of UHF label tags 300 ~500 KRW
Internal rate of return 8%
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olF, HAE ) dzte & wate] FAs3l=
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