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Quantitative Assessment of Edge Depth and Wear Patterns
in Short Track Speed Skating Blades

IMRE Emil, KAWAI Toshinobu, TELEGDI Attila

[Abstract)

This study established a quantitative measurement protocol for blade edge depth in short track speed skating and
examined wear patterns after skating use. Forty blades used by elite skaters were analyzed using a custom-developed
contact-based device equipped with a dial gauge (0.0001-inch resolution = 2.54 um). Edge depth was measured
immediately after sharpening and after a 96-lap training session. Results showed high uniformity in edge depth across
all blade sections after sharpening (mean = 124.46 um). Following skating use, significant spatial differences emerged (p
< 0.001), with the middle section showing significantly smaller edge depth than both front and rear sections, indicating
concentrated wear in the middle section. This reflects the sport-specific loading characteristics during cornering in
short track speed skating. The proposed measurement protocol enables objective blade wear evaluation and provides a
scientific basis for evidence-based maintenance, equipment optimization, and performance enhancement.

Keywords : short track speed skating, speed skating blade, edge depth, blade geometry, measurement protocol
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Figure 1. Definition of edge depth
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Photo 1. Overview of the measurement apparatus.
Note: The background was removed using an Al-based
image editing tool for clarity.
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Figure 2. CAD drawing of the measurement apparatus.
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Photo 2. Example of marking the measurement points.
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Table 1. Results of edge depth measurements
immediately after sharpening (units: um).

Front (before) Middle (before) Rear (before)

Valid H) 40 40
N nMgi“‘j 0 0 0
Mean 124 46 124,46 12446
Median 124.46 124.46 124.46
Mode 121920 121.92» 121,922
St Deviation 2.54 2.54 2.54
Skewness 0315 (315 (1315
Std. Error of Skewness 0.374 0374 1374
Kurosis -0.354 1354 1,354
Std. Error of Kurtosis 0.733 0.733 0.733
Minimum 11938 11938 11938
Max 129,54 129,54 129,54

a. Multiple modes exist. The smallest value is shown
MHEE®ZOT Y DR, RS —2 R L k.
Table 1 ICHHEEHZDOT v DEREICEET 2 HaHERZ R~
L7z, “FEEIE 3 DO XTTH U (124.46 pm)
T, BERAZNED ST (SD =254 pm). HREE
BEHAESIZIE-BLTED, Ty INY—limLEhn
TWB I EZRLTWA. ERMMETE, 7—20D
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T VBTN TOIEMICD > TH—) D5
n, SNz,

2. ERBROIYVERE (H2a, H2b)

Table 2 12, FABOT Y VREDRZ R LT
Shapiro-Wilk #E D#GER, T — X D534 M IERIE D
WGl E I — AN D H > Tz, ANOVA
DX D IT Kruskal-Wallis #7E % S fiti L #5071 [ 72 HLig
U7z (Figure 3). 7' L— FOFNIC K> T, HIEMEIC

BaEnRebont (y 2(2) =59.381, p<0.001,
€ 2=050, N=120). FLILBOKER, HIARIZEE

Table 2. Results of edge depth measurements after
use (units: pm).

Front {after) Middle (aficr) Rear (after)

Valid | 4 40 40
N Missin o o o

k
Mean 12208 115,55 119,35
Median 121,92 115,57 119.3%
Mode 121.92 11557 1932
Sed. Devistion 320 2.93 ERL]
Shewness 01X FiLite LINIEY ]
Sud. Error of Skeaness 0374 0374 0374
Kuriosis 251 152 0202
Sad. Ervor of Kuriosis 0,733 0,733 0,733
Minimum 120,83 114,66 17,57
Maximum 12337 L1611 120,47
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Figure 3. Comparison of edge depth at each
measurement location after use.

V. E%

AFEOMER, Ya—rFrIvIHTL—RDITY
VR IGWIEE RIS - TH B, HR%ETL—
REBATIC & o THERE/ SN2 — D R D, FRCHRERT
BEINE < GRL) HBHT ARSI N,

ARIFZEDKEFIZ I HL, H2a, H2b DR TE X
9280 ThHb, 7L—Roffifflicksrs>a—1
r 7w 7 OIERNRIE 2SR LTS, Thbb,
FEDOTy VEENZE L NEL E> 7D, HEN
ICHEDRERTHE VA D, a—F Ty I T,
A—TWEPICKRE L EHLICKSMENFEICT L—
ROfRfEIcERT S, ORI, TL—REXK
DD DAEED AT —PEICHEH U7z van der Kruk et
al. (2019) ICXKZNNA XA D=7 R OFER L —
HLT5.

Ty VHREDOENE X % HEN B ZIEICH
3. 7L — FORBERSRG—RERE, h—7
WHERFOLENE, s, I ERN B2 52 5.
IS, TL— RPEIc s 2 Ty VEEOEE
WANE, IKOTVw THOKNICDIEMS. T5bb5,
TL—RI vy VOERICK O Ty DHEENRDT S C
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