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W EREONFHEREEIRETFRETAGATAIRT LS BN ELRHE, RERBAHEEY
B F R OB RN AR DR XHE 5 ik RO 7 5 P A X BAR R 89 ) 52 A A X 2 0 A
WR . EFRRRT N RREEAL N 223X (AFM PeakForce Tapping mode ) &F % B 7] 4 5 32 .1
Bk X Pocahontas ¥t 2 #4736, € T oW E MM R EH 0, i R E 69 ) BB AR B0 th i R E
N FH, BFREN . RT N BREEL ) 23X T A2 Z 0 2 WA R 28 09 T 3R A7 R B A
= (DMT) F6WW A  Z 223058, FF RN X B R A fo = 091 X AT =, ZA K5 0
DMT #:% 4 10~14 GPa, Z5M A% 20 nN, R X EHF4 12 nm, KA 3 keV, HEREAN . RF
N RARBIEAL /) 82 SO K T AR R B B AR B 1 5 58, A BF R 8 69 B ik ) S 45 B Al o
I B N FHEALBERGR I B KR 2RI T R R AT 50 4 T R BE 8 Ak B PUEE Fe AR 8 BB
ABEAER (BM ) o = AW A FIR A — R 038 FAE R | B AT AL A IR R 8 S ) A R — A
OGBSI kA LA
KR LB A Fa M RT A S M S B EUHEX
FESZ%ES . TD315 kAR A X EHS:0253-2336(2020)02-0220-10
Nanomechanics of coal.a case study of Pocahontas coal

TANG Xu
(School of Water ,Energy & Environment , Cranfield University ,Bedford MK43 0AL,UK)

Abstract : Mechanical properties of coal are fundamental for coal mining design and safe production. Even though mechanical properties of

coal coring samples were studied extensively,nanoscale mechanical properties of coal were rarely reported previously. This work reported a

quantitative measurements of mechanical properties of Pocahontas coal and its topography using atomic force microscopy (AFM) in Peak—

Force Tapping mode. Measurement results show that AFM PeakForce Tapping mode has the capacity to quantify the topography, Derjaguin—

Muller—=Toporov ( DMT) modulus , adhesion , deformations and dissipation energy of coal ,which can also be represented via 2D and 3D figures.

The DMT modulus,adhesion, maximum deformation and dissipation energy are approximately 10~ 14 GPa,20 nN,12 nm and 30 keV ,respec-

tively. This study demonstrates that AFM PeakForce Tapping mode can be used to investigate nanoscale mechanical properties of coal. The

applied method thus provides a new way to understand the coal failure mechanism and the mechanical coupling mechanism of coal and meth-

ane interaction at nanoscale and to investigate the nanomechanics of coal.

Key words : coal ;mechanical properties; AFM; PeakForce Tapping mode
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