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Abstract

This project presented the preliminary design and development of wear test
equipment between wheel and rail in sliding contact. The rotating wheel and shaft
were driven by electric motor. The rail is hydraulically loaded on the rotating wheel
to simulate the wheel / rail in sliding contact. Wear of the test specimens were
measured by using dial gauge to get the wear shape of test specimens. Wear rate were
measured at various contact angle, loads and speeds conditions.The experiments were
performed in dry contact condition.
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Abstract

This project presented the preliminary design and development of wear test
equipment between wheel and rail in sliding contact. The rotating wheel and shaft
were driven by electric motor. The rail is hydraulically loaded on the rotating wheel
to simulate the wheel / rail in sliding contact. Wear of the test specimens were
measured by using dial gauge to get the wear shape of test specimens. Wear rate were
measured at various contact angle, loads and speeds conditions. The experiments
were performed in dry contact condition.
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- waaealasldnanmnsaseu600 rpm
1000 kgf  ywidea 0 paen
v g
3. naneelauldn1ms 1500800 rpm
500 kgf  4WBBI 0 DapN
4. naaeslavldnamns3 00800 rpm
1000 kgf  yu1Bya 0 ©IAN

- naaealagldn s 130u600 rpm

w

500 kgf  ywdoa 5 8IEN
6. naas 1aul9n 15250600 rpm
1000 kgf  yuidey 5 89N
719203 18 19R2 1015239800 rpm
500 kg yuBEeI 5 09N
8.nAa09 1o 19n21015 25091800 rpm

1000 kgf  3uBye 5 o9

ITvaeunseilunnsed 1250 ket Tuuaunu

Tvnanuinsemluwuniad 1250 ket Tuuuuny

ilvoauinszi el 1250 ket Tunuaunu

ivamnnsgiluuuaiail 1250 ket Tunuunu

laauinsei lununsed 1250 ket Tuwuunu

lvanunseyilumunded 1250 ket Tuwuunu

ivanunsei lunuadadl 1250 ke Tunuaunu
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MANUIN
AAHUIN 1. A NNANIANNIDVDIRONATDY
MANUIN Y. N33 Calibrate 4 lansedn
MANUIN A, AalsEnouA U IILY
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MANHIN N

ﬂ]i'Ix‘l!!ﬁﬂdﬂ]iaﬂﬁiﬂﬂlﬂﬁﬁﬂﬂﬂﬁﬂﬂ

M319fl 1 vamsnaaesiinaEasey 600 rpm man s 500kgf siBuaii 0 09n

A1fi3a ldnmgdquaziaedi(uu.)

' =3 d' ' >
MMIannsefigaaNquaziiaIi(uvu.)

AUNUY

¥ Sl el Tou. | 3w 4, Byu.
10 | 36 | 36 | 361708 36 0 0 0 0
50 36 | 36 | 36 | 36 36 0 0 0 0
55 36 | 357 | 357 | 357 | 3569 | 03 | 03 0.3 0.31
60 36 | 35.8 | 358 {3562 3579 | 02 | 02 0.38 | 0.21
65 | 36.2 | 3584 | 3583 | 3576 | 3582 | 0.36 | 0.37 | 044 0.38
70 | 364 | 36.1 | 36.09 | 36.08| 36.09 | 0.3 | 031 0.32 0.31
75 | 366 | 3645 |36.27 | 36.25| 3619 | 015 | 0335 | 035 0.41
77 | 36.8 | 3649 | 36.36 | 36.34 | 3625 | 031 0.445 | 046 0.55
79 37 [ 36.72 | 36.54 | 36.45 | 36.37 | 028 | 046 | 055 0.63
81 | 37.12 | 36.81 | 37.08 | 36.56 | 36.38 | 0.31 | 0.045 | 056 0.74
83 | 37.62 | 3687 | 37.47 | 37.29 | 36.92 | 075 | 0155 | 0.33 0.7
85 |38.27 | 381 |37.92 | 37.75 | 37.38 | 017 | 0.355 | 052 0.89
87 |39.52 | 38.81 | 38.06| 37.88 | 37.75 | 071 | 1.465 | 164 1,77
89 4092 | 40.25 | 39.19 | 384 | 38 |067| 173 | 252 2.92
91 | 42.82 | 415 | 4068 | 38.92 | 38.53 | 132 | 2145 | 39 4.29
93 4566 | 42.7 | 41.64 | 40.92 | 39.12 | 2.96 | 4.025 | 475 6.54
95 51 | 455 |4281|42.06| 4084 | 55 | 819 | 894 | 1016
98 | 595 | 59.5 | 595 | 595 | 595 | o 0 0 0
100 | 62.59 | 62.59 | 62.59 | 62.59 | 62.59 | 0 0 0 0
102 | 63.91 | 63.91 | 63.91 | 63.91 | 63.91 | 0 0 0 o |
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M1519%1 2 HAMINABLITIANIEITBY 600 rpm lvaa s 1000 kgf yadesii 0 eam

Sumied fh‘?i‘?ﬂ‘lﬁ'ﬂmigmhmmmmmﬁ(uu.) Mmsdnnsefigadaquazinaifian,)
In o | 06w | dw | 15w | Zan | O | 1.5, 2,
10 36 36 36 36 36 0 0 0 0
50 36 36 36 36 36 0 0 0 0
55 36 35.65 | 35.65 | 35.65 | 35.65 | 0.35 0.3525 | 0.35355 | 0.35478
60 36 35.73 | I 35.72 | 3572/ D275 0.2786 | 0.27889 | 0.27952
65 36.2 | 3578|3578 | 3578 | 35.77 0.4225 | 0.42345 | 0.42475 | 0.42576
70 36.4 |36.21 | 36.18 | 36.13 | 36.07 0.195 0.22 0.27 0.33
75 36.6 |36.33 3622 | 36.2 [36.19| 027 0.385 0.405 0.41
77 36.8 |36.41|36.34| 36.3 | 36.26 0.39 0.465 0.505 0.54
79 oy 36.44 | 36.38 | 36.35 | 36.33 | 0.56 0.625 0.655 0.675
81 37.12 | 36.68 | 36.48 | 36.46 | 36.39 0.445 0.64 0.66 0.735
83 37.64 |«37.57"3A08<h 36.8136/74 0.125 0.59 0.825 0.885
85 38.27 |38.02 | 37.9 | 37.75 | 3712 0.25 0.37 0.52 1.15
87 39.52 139.34 3863 385 | 377 0.18 0.89 1.025 1.82
89 | 40.92 | 40.24 | 39.69 | 39.48 38.76 | 0.685 1.235 1.445 2.16
91 42.82 | 40.9 | 40.33%dD™=.39.13 1.92 2.49 2.725 3.695
93 4566 | 41.8 | 41.08 | 4059 | 39.82 3.86 4.585 5.075 5.84

L 95 51 44.71 | 42.91 | 4229 | 41.84 | 6.29 8.095 8.715 9.16
98 59.5 59.5 | 595 | 595 | 595 0 0 0 0
100 62.588 | 62.59 | 62.59 | 62.59 | 62.59 0 0 0 0

102 |63.907 | 63.91 | 63.91 | 6391 | 6391 | o 0 0 o
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Suned iiin ldnweadsquaznaiion,) mmsdnnsefigariequazinaiiin,)
n e A 15w | 2m
10 36 36 36 36 36 0 0 0
50 36 36 36 36 36 0 0 0
55 36 35.779 | 35.777 | 35.7765 | 35.775 | 0.2215 0.22348 | 0.2254
60 36 35.747 | 35.747 | 35.7452 | 35.743 | 0.2529 0.2548 | 0.2567
65 36.2 | 35.778 | 35.777 | 35.7753 | 35.774 | 0.4225 0.42475 | 0.42576
70 36.4 |36.205 | 36.18 | 36.13 36.07 | 0.195 0.27 0.33
75 36.6 36.33 | 36.215| 36.195 | 36.19 0.27 0.405 0.41
77 36.8 36.41 | 36.335 | 36.295 | 36.26 0.39 0.505 0.54
79 37 36.44 | 36.375 | 36.345 | 36.325 | 0.56 0.655 0.675
81 37.12 | 36.675 | 36.48 36.46 | 36.385 | 0.445 0.66 0.735
83 37.62 | 37.495| 37.03 | 36.795 | 36.735 | 0.125 0.825 0.885
85 38.27 | 38.02 37.9 37.2 36.98 0.25 1.07 1.29
87 39.52 | 38.88 | 38.63 37.87 37.32 0.64 1.65 2.2
89 40.92 39.5 391 38.2 37.3 1.42 2.72 3.62
91 42.5 40.25 | 40.01 39.18 38.18 2.25 3.32 4.32
93 45.45 | 40.89 | 39.99 39.57 38.63 4.56 5.88 6.82
95 51 41.21 | 40.01 39.56 | 39.015| 9.79 11.44 11.985
98 59.5 59.5 59.5 59.5 59.5 0 0 0

100 62.588 | 62.588 | 62.588 | 62.588 | 62.588 0 0 0
102 | 63.907 | 63.907 | 63.907 | 63.907 | 63.907 | 0 el o
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319 4 wamsnaaesiinaauiisen 800 rpm Tnan d1udae 500 kgf suidusii 0 eem

Smmied fhﬁ%ﬂ"lﬁ'mmgﬂsﬁhamm:u,amﬁ(m:.) MmsdnnsefigarieguazinnIfiu.)
In e e T, | 15w | 2w
10 36 36 36 36 36 0 0 0 0
50 36 36 36 36 36 0 0 0 0
55 36 35.645 | 35.643 | 35.643 | 3564 | 0.355 | 0.3567 0.3575 | 0.3584
60 36 35.678 | 35.676 | 35.674 | 35.57 | 0.32234 | 0.3242 0.3258 | 0.4261
65 36.2 35.68 | 35.679 | 35.677 | 35.68 | 0.5197 | 0.5213 0.5227 | 0.5237
70 36.4 | 35674 | 35.672| 3567 | 36.33 | 0.72645 0.728 | 0:7296 | 0.0688
75 36.6 | 36.355 | 36.305 | 36.225 | 36.15 | 0.245 0.295 | 0.375 0.45
77 36.8 | 36.395 | 36.355 | 36.32 |36.28 | 0405 0.445 0.48 0.525
79 37 36.5 36.44 | 36.37 | 36.36 0.5 0.56 0.63 0.64
81 3712 | 36.78 | 36.625 | 36.62 | 36.55 0.34 0.495 0.5 0.57

83 37.62 | 36.955 | 36.815 | 36.75 | 36.61 | 0.665 0.805 0.87 1.01

85 38.27 | 37.365 | 37.32 | 373 |[37.19| 0.905 0.95 0.97 1.085

87 39.52 | 38.075| 38.04 | 37.52 |36.99 | 1.445 1.48 2 2.535

89 40.92 39.4 [38.455| 38.2 | 38.02 1.52 2.465 2.72 2.905

91 42.82 | 39.48 | 38.92 | 38.695 | 38.48 3.34 3.9 4.125 4.34

93 4566 | 4049 | 39.38 | 39.16 | 38.48 5.17 6.28 6.5 7.185

95 51 4194 | 40.46 | 40.16 | 39.77 9.06 10.54 | 10.84 | 11.23
98 59.5 59.5 59.5 59.5 59.5 0 0 0 0
100 62.588 | 62.588 | 62.588 | 62.588 | 62.59 0 0 0 0

102 63.907 | 63.907 | 63.907 | 63.907 | 63.91 0 0 0 0
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‘L Hde yy ' =
ﬂW]'Jﬂ|lﬂﬂ11l?ﬂﬂN”]LLﬁ$nﬁ'Wl(lﬂJ.)

' =3 > ' a
AIMsanvsefgadequaza1i(uy.)

Al
In 5y Tan. < A B T 3. | 4w 5,
10 36 36 36 36 36 0 0 0 0
50 36 36 36 36 36 0 0 0 0
55 36 35.7 | 357 | 357 |35698| 03 03 | 03 | 0.3021
60 36 358 | 358 | 35.62 | 35798 | 02 02 | 038 | 02016
65 362 | 35.84 | 3583 | 3582 [35828| 036 | 037 | 038 | 03725
70 364 | 361 | 36.09 | 36.08 | 3609 | 03 23T 2052 0.31
75 366 | 36.45 | 36.265 | 36.25 [36.195| 015 | 0335 | 035 | 0405
77 36.8 | 36.49 | 36.355 | 36.345 | 36.255 | 0.31 | 0445 | 0455 | 0545
79 37 | 86.72 | 3654 | 3645 | 3637 | 028 | 046 | 055 0.63
81 37.12 | 36.81 | 37.075| 3656 | 36.38 | 031 [0.045| 056 0.74
83 3762 | 37.5 | 37.435|37295|36.925| 012 | 0185 0325| 0695
85 38.27 | 37.9.\.37.834.375 | 3738 | . B3n " .04 | 077 0.89
87 39.52 | 388 | 38.055| 37.88 | 3765 | 072 | 1465 | 164 1.87
89 40.92 | 39.5 | 388 |38025)3778 | 142 | 212 |2895| 3.14 |
91 42.82 | 405 | 395 | 3854 | 381 232 | 332 | 428 | 472
93 45.66 | 425 | 408 | 395 | 388 | 316 | 4.8 | 616 6.86
95 51 458 | 435 | 4215 | 4097 | 5.2 75 | 885 | 10.03

|98 | 595 | 595 | 595 | 595 | 595 0 0 0 0

| 100 | 62.588 | 62.588 | 62.588 | 62.588 | 62.588 0 0 0 0
102 | 63.907 | 63.907 | 63.907 | 63.907 | 63.907 0 0 0 0
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nda ldmmadnquaziaifi.)

AMsdinusefigadiequazinafi,)

Aumaii

n HEE LT e e e 2,
10 36 36 36 36 36 0 0 0 0
50 36 36 36 36 36 0 0 0 0
55 36 | 35.65 | 35.648 | 35.646 | 35.645 | 0.35 | 0.3525 | 0.35355 | 0.35478
60 36 | 35.725 | 35.721 | 35.721 | 35.72 | 0.275 | 0.2786 | 0.27889 | 0.27952
65 36.2 | 35.778 | 35.777 | 36.775 | 35.774 | 0.4225 | 0.4235 | 0.42475 | 0.42576
70 36.4 |36.205 | 36.18 | 36.13 | 36.07 | 0195 | 022 | 027 0.33
75 36.6 | 36.33 | 36.215(36.195| 36.19 | 027 | 0385 | 0405 | 0.41
77 36.8 | 3641 | 36.335|36.295 | 36.26 | 039 | 0465 | 0505 | 0.54
79 37 | 36.44 | 36.375 | 36.345 | 36.325 | 0.56 | 0.625 | 0.655 | 0675
81 37.12 | 36.675 | 3648 | 36.46 | 36.385| 0445 | 064 | 066 | 0735
83 37.62 | 37.495 | 37.03 |36.795 | 36.735| 0125 | 059 | 0.825 | 0.885
85 38.27 | 38N ¥yl 375 | 37.12 | 0250374 0.77 1.15
87 39.52 | 38.8 | ImaTNw37.98]°37.49 | 0”080 | 154 2.12
89 40.92 | 39.75 | 39.685 | 39.15 | 383 | 117 | 1235 | 1.77 2.62
91 42.82 | 403 | 40.33 | 39.75 | 389 | 252 | 249 | 307 3.92
93 45.66 | 41.8 | 41.075| 40.8 | 39.82 | 386 | 4585 | 486 5.84
95 51 445 | 4275 | 423 | 4143 | 65 | 825 8.7 9.57 |
98 595 | 595 | 59.5 | 595 | 595 0 0 0 0
100 | 62.588 | 62.588 | 62.588 | 62.588 | 62.588 | 0 0 0 0
102 | 63.907 | 63.907 | 63.907 | 63.907 | 63.907 | 0 0 0 e
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58

Ao Y ' =
mmﬂ'lﬂmmgﬂmmuazrmm(nu.)

' ] P ' a
NI ﬁﬂﬂi@ﬂi}ﬂﬁ WA N(JL.)

fumiaii
In R R - O N B T S Ta. | 15w | 2
10 36 36 36 36 36 0 0 0 0
50 36 36 36 36 36 0 0 0 0
55 36 | 85.779 | 35.777 | 35.777 | 35.775 | 0.2215 | 0.2225 | 0.2235 | 0.2254
60 36 | 35.747 | 35.747 | 35.745 | 35.743 | 0.2529 | 0.2534 | 0.2548 | 0.2567
65 36.2 | 35.778 | 35.777 | 35.775 | 35.774 | 0.42247 | 0.4235 | 0.4248 | 0.4258
70 36.4 | 36.205| 36.18 | 36.13 | 36.07 | 0195 | 022 | 027 | 033
75 36.6 | 36.33 | 36.215 | 36.195 | 3619 | 027 | 0385 | 0405 | 0.41
77 36.8 | 36.41 | 36.335 | 36.295 | 3626 | 039 | 0465 | 0505 | 0.54
79 37 | 36.44 | 36.375 | 36.345 | 36.325 | 0.56 | 0.625 | 0.655 | 0.675
81 37.12 | 36.675 | 36.48 | 3646 | 36.385| 0.445 | 064 | 066 | 0.735
83 37.62 | 37.495 | 37.03 | 36796 | 36.735 | 0.125 | 059 | 0.825 | 0.885
85 38.27 | 38N\, 379 2372 | 36.98 |. %D 627 | 107 | 1.29
87 39.52 | 38.88 | 3863 | 37.87 | 37.32 | 0.64 089 | 165 | 22
89 40.92 | 395 | 391 | 382 | 37.3 1.42 1.82. | 272 | 3e?
91 425 | 40.25 | 40.01 | 39.18 | 3818 | 225 | 249 | 332 | 432
e 4545 | 4119 | 4029 | 39.76 | 38.91 | 426 516 | 569 | 6.54
_____ 95 51 42 | 40.76 | 40.05 | 39.52 9 10.24 | 10.95 | 11.48
98 505 | 59.5 | 595 | 595 | 595 0 0 0 g
100 | 62.588 | 62.588 | 62.588 | 62.588 | 62.588 0 0 0 0
102 | 63.907 | 63.907 | 63.907 | 63.907 | 63.907 0 0 0 0
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Suied ?1'1ﬁ'°5ﬂ‘lﬁ'ﬂmgﬂmaquammﬁ(m.) Mmsdnnseiigamequaznafiam,)
i G ose]| tw | 15w | 2m | 085m T, 15w | 2m
10 36 36 36 36 36 0 0 0 0
50 36 36 36 36 36 0 0 0 0
55 36 35.65 | 35.643 | 35.643 | 35.642 | 0.355 0.3567 | 0.35748 | 0.35842
60 36 35.68 | 35.676 | 35.674 | 35.574 | 0.32234 | 0.32415 | 0.32578 | 0.42612
65 36.2 | 35.68 | 35.679 | 35.677 | 35.676 | 0.5197 | 0.52125 | 0.52274 | 052374
70 36.4 | 3567 | 35672 | 35.67 | 36.331 | 0.72645 | 0.72798 | 0.72963 0.06875
75 36.6 | 36.36 | 36.305 | 36.225 | 36.15 0.245 0.295 0.375 0.45
77 36.8 36.4 | 36.355 | 36.32 | 36.275 | 0.405 0.445 0.48 0.525
79 37 36.5 | 3644 | 36.37 | 36.36 0.5 0.56 0.63 0.64
81 37.12 | 36.78 | 36.625 | 36.62 | 36.55 0.34 0.495 0.5 0.57
83 37.62 | 36.96 | 36.815 | 36.75 | 36.61 0.665 0.805 0.87 1.01
85 38.27 | 37.37 | 37.32 37.3 | 37185 | 0.905 0.95 0.97 1.085
87 39.52 | 38.08 | 38.04 | 37.52 | 36.985 1.445 1.48 2 2.535
89 40.92 | 39.2 | 38455 | 38.2 Sl 1.72 2.465 2.72 3.32
91 42.82 | 39.67 | 38.92 | 38.695 38 3.156 3.9 4.125 4.82
93 4566 | 40.72 | 39.38 | 39.16 | 38.475 4.94 6.28 6.5 7.185
95 51 42.5 41.5 40.5 40.23 8.5 9.5 10.5 10.77
98 59.5 59.5 59.5 59.5 59.5 0 0 0 0
100 62.588 | 62.59 | 62.588 | 62.588 | 62.588 0 0 0 0
102 63.907 | 63.91 | 63.907 | 63.907 | 63.907 0 0 0 0
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MANUIN Y

n517M3 Calibrate ya'lansedan

n51uaaINT5 Caribration wavnsruanlainsanaaii 1
w39 (kg)

2000
1750
1500
1250
1000
750
500 s
250
0
0 50 $O0cS AROYATAPHH 250 300 350

anueu (kgicm?)

AsuAaAS Caribration aavnsxuanlalasanani 2
usv (kg)

2000
1750
1500
1250
1000
750
500 s
250
0
0 50 100 150 200 250 300 350

auey (kg/cm?)




MANUIN A

MMUsznauAIUHMIYY

:i P ¥ 3 ) ~
AN 1 MUrsnsuanusunsuE T UTE B

PROFILE
AR if an in
unaula 1,6 e 1,3 1%
Kr
YL TR 2,0 1,6 1,6 148
ANUIRMIULTIAS oyt , kN/mm?
5.0 0.6 Q.8 1.0 2 1.4 1.6
: AR L I 11 IT
. AU fPO’-*S’?'“')// Anrzly (ground)
0.9 e — /— - .
0.8 [hd
\\.{ aandenaTamiu (machined or cold drawn)
0.7 -
4 i —— L e, S
2 0.6 \‘r
é;. X \~
3 i \-.\
n 0.5 \\ < ]
= ~, ""\ - u
@ . ™~ 30384 (hot rollea)
5 .4 1 = Sy ;
= = fan (as fo cd) "“'*\-.5__
5 TSN | v
0.3 = e
L]
-‘M‘\,‘_
0.2 ey
0.1
0 2
60 80 100 120 140 160 180 200 220 240

ANMUMUNIHUTING oyt , ksi
- o -~ s w . -
UM 2 MYszneuIssIE R TR T UMEn g
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Tafdzamane r,

mm
0 0.5 i.0 1.5 2.0 2.5 3.0 3.5 4.0
1.0 T T ¥
oyl = 200 s (1.4) kN/mm
(1.0)
/ 150 (0.7) g
0.8 o -'-'—(-T)_ — ==
0.4 e
o __,_.-—-""‘.-‘::- =
"y / y .—-”"
c 0.8 sl
@ / L~ -
] s
& -
g 7
I 2
E 0.4 / /‘ - o~
’§ i —_— marlnf'v
o = = BERUBHUNAN
0.2
0 :
0 0.02 0,04 .06 0.08 0.10 0.12 0.14 3.16

feiiTenne r, in

alh'l 2 ununun’:’m‘l’mnnamm* FMTUnEnniuaza: RNW.DJNH umumnagmuln miaa ﬂﬁU\‘lL’

nduvmIsmIfenaasuiuhiuuoy 'lun;mmﬁumm%ﬂnmﬂlmﬁ Wwasin q fighiad ¢ =

Tadisoui3as r, mm

4 mn

0 0.5 1.0 9.5 2.0 2.5 3.0 3.5 4.0
1.0
/ g
--""-‘

0.8 // YHE =
=z ( / / \ wRnndruussia (HB > 200)
5
[
(‘::"" 0.6 74 \
;—; —minndmaouila (HB < 200)
=
%04
'g" g .
B — pegfitfiuume

0.2

N
\\.
0 S -
0 0.02>~ 0.04  0.06 0.08 0.10 0.12 014 0.6
Talieuaz 1 in
"
gﬂ 3 mw‘]nﬂ'nu‘lwaemumwaa-nmmnagmulmm'smnan‘hlnaum (reversed torsion) Tunit
Afaiaonslaniiluzy W q fidrsad r = 4 mm
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