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Machinability and mechanism of cutting difficulties in materials with surface
modified by friction stir processing
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This investigation focused on the cutting force and the conditions of the
surface after cutting in materials with modified surfaces made using friction stir processing. It
compared material with modified surface with dispersed particles, and material with a simply
modified surface made using friction stir processing.

The results show that the effect of the characteristics of base material is large, and that the
machinability of the materials with modified surfaces made using friction stir processing are almost
the same when the base material is the same, regardless of whether they are material with a simply

modified surface, or a material with a modified surface with dispersed particles.



(FSP) FSP
FSP
) FSP MMC
2) FSP
MMC
FSP
FSP
FSP
FSP FSP
FSP
FSP
FSP
FSP 4mm 1.9mm
12mm 60x 150x 15mm  A5052-H34
FSP 1500rpm
500 700mm/min 100mm 3°
FSP FSP
60x 150x% 15mm  Ab5052-H34 1lmm
1mm
0.1pm 99.99% WC 4 4 FSP
FSP FSP
FSP 1500rpm 100mm/min 3°
FSP FSP
FSP FSP
FSP
600m/min 0.1mm/tooth 0.5mm K10
0 12.7x t4.76mm 0.8mm
FSP 500 600m/min
0.1mm/tooth 0.5mm
FSP
FSP
10kHz 20s
FSP
FSP FSP FSP
(AS) (RS)
X
Y X
Cr
Q) 1 FSP
2 FSP
1 FSP
FSP
FSP
140N 40N
FSP 140N

FSP



FSP

500m/min FSP
600m/min FSP
500m/min
600m/min FSP 600m/min
FSP 500m/min
400 — — 800 - -
F?:ollz?:)‘:’a‘l‘ilg::ls d: 1500rpm D.zﬂ""ﬂgﬂme F’Is'so‘l:?ggallt;g:::ls d: 1500rpm .Eﬂt'tﬁsnfl)rce

Penetration depth: 1.9mm p | Penetration depth: 1.9mm
Travel speed: 700mm/min Feed force 700 Travel speed: 100mm/min ! Feed force

Tool angle: 3 Tool angle: 3°

Mill dit . -Thrust force 9 . Thrust force
300} Milling conditions " 600} Milling conditions

Cutting speed: 600m/min Feed: 0.1imm/tooth

e Dot o e

Dry =z 500 | Dry cutting

400
300

.

100} Z 200
.
2

146

Force,

137

100

without FSP Same directi Opposite directi 0 SP
Cutting speed: 500m/min Cutting speed: 600m/min

1 2
@ 3 FSP
4 FSP
3
1.7
FSP FSP
FSP SZ
AS
RS FSP
RS SzZ AS
RS Rz 2.6um
4 FSP 500 600m/min
500m/min FSP 600m/min
FSP FSP FSP
FSP 500m/min Rz 1.91um
600m/min Rz 3.01pm Rz 1.56pm
500m/min ESP
600m/min
8
E FSP conditions . E FSP conditions
5| remioret 2 o] e o
& 4 Towiange’s B[ Tt spae Totmmiat
2 | "Cutgspest Saomini g By e,
°=" Depth of cut: 0.5mm g Bepﬂ:‘a{ cut: 0.5mm
£ 3} Dbv £ SpPenin
g’ 2.59 255 = 2
° ] %% 2 4r
£ 2| é? £
% 1.56 % .% 3t 33
° / £ 1.91 S
€. lals ) €2l L £z
5 1F [23)£ A s ... 0 EB
E] (33 y// E 4l -
% = F N
= 0 é s 5 H4
ite di Cutting speed: Cutting speed:
500m/min 600m/min



®3) 5
FSP 6 FSP
5 6
5 FSP
FSP
10MPa FSP 1
5 FSP
FSP FSP
2
FSP
200 FSP conditi 200 FSP conditi
"goo‘l:?rx';té:ilgazl S| e1d5 1500rpm ox ;oo‘lzzslaf:ilg:‘:jzl S| gldgz 1500rpm o
enetration depth: 1.9mm netration depth: 1.9mm
© Traveel sp‘;ed: 7p00mmlmin a i Treaveel spged: 1’:)0mmlmin ﬂ =
a Tool angle: 3° g Tool angle: 3°
1 50 - Milling conditions 1 50 - Milling conditions
E Cutting speed: 600m/min E Feed: 0.1 mm/tooth
- Feed: 0.1mm/tooth - Depth of cut: 0.5mm
7)) Depth of cut: 0.5mm 7)) Dry cutting
n D (7]
P 108 PN
5 100} = 100+ 93
i s 8 78
© ©
_g _g 5 58
0 S0r ® Sp 37 39
Q [} 30
o 14
ol of L 7] el
without FSP Same direction Opposite direction without FSP  with FSP without FSP  with FSP
Cutting speed: 500m/min Cutting speed: 600m/min
5 6
1) 4-3(2015) 159-163.

2) Y. Morisada et al.: Mater. Sci. Eng., A419 (2006) 344-348.




2020

2020

2021

2021

(Sakino Yoshihiro)

(80273712) (34419)




