Table 1. Locations of measuring points
	Distance between measuring points and center line (mm)

	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	6
	8
	10
	15
	20
	30
	40


Table 2. Welding parameters for each pass

	Welding sequence
	Weld No.
	Welding processing parameters

	
	
	Current (A)
	Voltage (V)
	Welding speed (mm/s)
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	1
	85
	25
	1

	
	2
	85
	26
	0.75

	
	3
	85
	25
	075


Table 3.  The chemical compositions of ASTM A36

	C
	Mn
	P
	S
	Si
	Ni
	Cr
	Mo
	Cu
	Fe

	0.16
	0.69
	0.033
	0.039
	0.21
	＜0.10
	＜0.08
	＜0.10
	＜0.10
	Bal.


Table 4. The chemical composition of S355J2G3

	C
	Mn
	P
	S
	Si
	Ni
	Cr
	Mo
	Cu
	Fe

	0.18
	＜1.60
	0.035
	0.035
	0.55
	＜0.30
	＜0.08
	＜0.10
	＜0.10
	Bal.


Table 5.  The heat source model parameters after calibration
	Qf
	Qr
	af
	ar
	b
	c
	x0
	y0
	z0
	v

	36.7
	30.6
	3
	4.5
	2
	2
	0
	0
	2.086
	1


* Refer to section 3.3 for the meaning of the parameters in the double ellipsoid heat source model
Table 6. Start and end time of multipass welding simulation

	Weld bead
	W1
	W2
	W3

	Start time /s
	0
	330
	660

	End time /s
	330
	660
	990

	Duration /s
	330
	330
	330


Table 7. The remanufacturing parameters of HRM2800 grinding roller

	Welding layer
	Welding wire ARCFCW
	Diameter /mm
	Current ±50A
	Voltage ±2V
	Welding speed mm/min
	Thickness

/mm

	Buttering layer
	1007
	3.2-2.8
	400-500
	32
	1000-2000
	1.5

	Tempering layer
	1016
	3.2-2.8
	400-500
	32
	1000-2000
	1.5

	Filling layer
	9024
	3.2-2.8
	450-580
	32
	1000-2000
	15-20

	Capping layer
	9066
	3.2-2.8
	450-580
	32
	1000-2000
	2-5


Table 8. The chemical composition of KmTBCr26 (wt. %)
	C
	Mn
	Si
	Ni
	Cr
	Mo
	Cu
	P
	S
	Fe

	3.3
	＜2.0
	1.2
	2.5
	30
	＜3.0
	＜1.2
	＜0.10
	＜0.06
	Bal.


Table 9. Chemical compositions of surfacing layer ARCFCW9024 (wt. %)
	C
	Cr
	Mn
	Mo
	Si
	Ni
	P
	S
	Fe

	5.5
	30
	2
	2
	0.4
	4
	＜0.10
	＜0.06
	Bal.


Table 10. Simulation parameters of grinding roller hardfacing remanufacturing

	Welding layer
	W1
	W2
	W3
	W4
	W5
	W6

	Interpass TEMP. /oC
	40
	80
	80
	80
	80
	80

	Start time /s
	0
	15
	30
	45
	60
	75

	Duration /s
	15
	15
	15
	15
	15
	15

	Thermal cycle curve
	Average thermal cycle curve (Repair_Weld.trc)

	Substrate
	W_HighCrCastIron.mat (Grade: KmTBCr26)

	Surfacing materials
	W_ARC9024.mat (ARCFCW9024)
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