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Abstract

Since the pedestrian testing protocol of EURO NCAP was established in 1996, pedestrian accident
simulations using the simulation tool have been used as an engineering tool. The testing speed was determined at
40 km/h while the distance for acceleration was limited. Therefore, a set of high-speed driving model of modelled
organs needs to be developed to respond to the test. The purpose of this research was to study the feasibility
of ironless linear motors used in this simulator. The set of high-speed driving model of modelled organs was
designed for the maximum installation of 4 ironless linear motor units. For a preliminary study, one unit was
installed, controlled by CX-Drive software. As results, it was able to be generated the settled speed, be it with
or without a 5 kg load (maximum 3,000 mm/s), with 1.76 m of the magnetic rail length. In the future work,
the increase of ironless linear motor up to 4 units and control system alteration from CX-Drive software to Ether
Cat network will enhance the acceleration ability up to 35.06 m/s* and over 11.11 m/s (40 km/hr) respectively.
The outcomes demonstrate conformity to the pedestrian testing protocol of EURO NCAP.

Keywords: Pedestrian, Crash Simulator, Ironless Linear Motor

Please cite this article as: A. Tempiem, S. Lakkam, P. Boonyalai, and K. Suwantaroj, “A feasibility study of a pedestrian crash simulator
powered by ironless linear motor,” The Journal of KMUTNB., vol. 27, no. 1, pp. 79-88, Jan.—Apr. 2017 (in Thai).
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“iTum‘é"auai’s’sza‘haam’nm%ga FINNTOLTIANALTD
mm;@%ﬂq@ﬁamum'}m’iuﬂmmﬂ (2,800 mm/s)
Ao 81 ms uasifineniihnang ﬁam’%mﬂwgﬁaﬁ UINN
A1 365 ms MNEUBIAAANNSIBETUATILA
1781 624 ms WaTAINNISUNES 0 m/s TiLIa" 684 ms
ﬁaﬁmmsnﬁwmmmé‘mﬁL‘iaLLa:é'mmmdgmq@
luan1zaInal @a 99 m/s? uaz 510 m/s> MNEIAL
uaﬂmnﬁﬂ'\awudﬂqmavlﬂﬁ'uLﬂ?\laua"i'm:a‘haaa
mwm‘%agﬂd’ﬂ:mﬁuﬁmq@msm'&‘auﬁ FINALA
famadaufidaunauaariudiniuleiinm 685 ms
19 709 ms

msSpufisumssnsannemsaiaufives
YHRBIRNNITRLIENE3 UMY 5 ke Fodiluiundy
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INNNININ AT NTULAZ WA RN
m'é‘law?iauﬂugm'ém FINAFAONITNALAWIINITAG
anuSITiTas atnglsfiony windasmynsmanuisa
Whwaned 3,000 mm/s suiuasdasliudIdiumiig
L’%NamﬂaﬁuLéamaaqwé’nai’m:ﬁimaammﬁ'nﬁa
mL°nm:ﬂ:m*mauauadﬁ"ﬁ'mwm Ironless Linear

Motor

4. afsnauazasl
mu’ié?alf:ﬁgmjwmmﬁaﬁﬂmmiﬂﬁ Ironless
Linear Motor miiﬁﬂuﬁuﬁné’ﬂumﬁumﬁauq@
NN EI231R09T0ILAT IS8 DINITTUAWLA LI
GT%M]:Lﬁ‘]umaLﬁanlumwé“ﬂi’mqmmL‘%agoﬁamw:
NIFHURZADURBEIAINNFBINTFIHATNATEL
ANNLURBAABVBITOIUAMNLN AN EURO NCAP
HAMINAROLNL LA 8951889M ITUAWALT
gunsaruldaafisanuuy lagsansnaten
FURUIAUUUILNUTI 3 UNW (x, y UAZ 7) BN
mmmﬂ?m;umiﬂxmizmw 0° 919 65° IINUW?
i:musl,umm:“?i"q@Né’ﬂai'mzﬁ'maammL%’agammm
ﬁwmmL%ﬁ"l,ﬁmummmmmmaaqﬂﬂiniﬁ;jwam
fmua oluanzlidnszuaziinise 5 ke (8989
71 3,000 mm/s) SABANMVINIVOITUAIAEN 1.76 m
Failuinwelagmiunsanmnlududss
FRTLUWIMIN IR M3ANEIWIU Tronless
Linear Motor Lunuuiiln 4 70 o ldaanuuyes
ﬁﬂﬁ*‘g@Né’ﬂai’m:aﬁmaaﬁu‘samuqumﬂ%uua:"ﬁm
TuLuué’fuﬁLﬁﬂ%uvléiunﬂama:msmaau wanani
nMInuguAIBTaNIIT CX-Drive [15] Adaasln
ﬂm;ﬁ'umm’mﬁmmmmﬁagaq@vlﬁl,ﬁm 3 m/s
Tua m:ﬁ Ironless Linear Motor 81313013893UAMNLID
eigafia 16 m0s é’afumnﬂﬁuumawLm‘mu@‘mqﬂmtﬁ
fJuszun Machine Network $989& a1 uuuy Ether
Cat [16] 3zaUNINMAUAANNLTIFIFa Loy
ANURINNINYBY Ironless Linear Motor (16 m/s)
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LLmVmmiﬁwmﬁaﬂmn:ﬁﬂﬁﬁmﬁLiamadmwé’n
ai’m:ﬁ‘haauﬁugﬁmﬂﬂ&iﬁa 8N 35.06 m/s> Laz i
mmﬁ’;gdqmﬁu 11.11 m/s %38 40 km/hr MULHHANT
NA®BY Pedestrian Testing Protocol W89 EURO NCAP
fnua by

5. ia@anIIndszn@

ﬂm:;ﬁ%ﬁmm@uaﬁa:ﬂmmauqm@ia AU
FanTsNeEas andinoiasinaluladsnzuiaag
WITUAT ﬁvlé‘l,ﬁmiaﬁumgunu’i% pluasoi
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