ME 338
Manufacturing Processes 11
HW#1

Consider the Merchant’s Cutting Force diagram and tool-chip interface presented in the
lecture notes. Consider the directions of the cutting force and the thrust force. Will the Fc,
cutting force, be always positive and why? Is the thrust force, Ft, also positive at all times? If
not, explain why. Show from force expressions how you can make Ft = 0 for a given friction
coefficient between the tool and the work piece. Please provide physical explanations of
your suggestions/recommendations.

Ft =R sin(f - ) and Ft = Fe tan(p - o)

The magnitude of Fc is always positive (since the direction of the feed is always towards
the material); the sign of Ft can be either positive or negative, depending on the relative

magnitudes of B and a. When B > @, the sign of Ft is positive (downward) and when § <

a, it is negative (upward). Therefore, in order to make the thrust force = 0, we make f§ =

a. This can be achieved in two ways:

1) Change the rake angle of the tool, a.

2) By adding lubricant, effectively changing the friction angle B.

It is the second step that we most commonly employ in machining when something is
“wrong” in the cut.



0
F oAU BEY * SaASSO 1 = 35 vowaps)  FRISHAVON Ry

2 v
24 b'bSt $ansSO & 1= @ LoD ODSAINL a
odtd \Sb-b£2 =
959 Q) ¥ ..u_.oi STy ST

hv?.m,.u,wnu.u ofg
oSk = ) z 2 N
(95 9T +5 +-3) ) SN (Ev- 31 'S ¥OGb*  (~ g +I3® puis™ =1 N\

S g @

e
QCE 21 mlﬂ...g (=

Au\olﬂ.u.u.@u 2} i
gdurs -~ o} ouo ~ WC£D\U 2N
m...m.OnJ)\ _ <=
oSh
W= RV sty &
(r-gIuoy3= It
CQ oY 20D
- wwSE 9T VY
i il
Nst¥ = 1 . \
NOShH =34 w ST M N gT-Q 0L
"W\

oM



(38 vz 2¢6cm({min
= |0f
o = 27m

ced = 0.2 wm [ ren

./L(z 0%

Te = Uoo N | mm =

(ﬁ) Me’fb{/id(/lf'ff (/Lﬂl/fm
4+~ X =
Bt (o%) = 2¢-5¢€s® M Af <= Tl
Zﬁ? t 266 - (o ¢ O
= 26 F14¢C"

& F- Twbw(p-sd = Tuwb u@e-2d
s’.’wcf Los (+-p ) Sud LS (tl2—<p)
B Z—T,;D\'){‘:ry\}gk( - "('Lﬂ M
2olviep

= f b (g-=)
Fe +an (16 565°)
(2356 N

m
)

Y

1



4.

“The  &hear 7Pplone diogram Fov e ovtheganal cotting i

) gheav  ghoinin chip

: ae - Ao + o8
Y > ot g +ta
6¢ oC oc @ +tan (¢ - d)

Cotting wotlo ¥:  Sing o —g;:};o_ |
Cos(@-<) “

b) Foy minimom aelial condition

) (512 —0 D ——atyzﬂ(.(é
—‘B—é @ Seoc (@-

_ cotgtosec(p) + ton(B-O\CC (@-L)=D

t cos®Br (¥) = se (g~ <)

2 A A (oS P - sin(®)
~  ung = %@ )
= »LOS(é—")

Ve solaAion
\S’(' WeS ¢ - @- L ToKin bas € SO
q? \'\/L ¢ -0 8 ouf\tjgoﬂd e b g

lf\(" G\vls V\é/y@;,/d-/{

= z ’ﬂ/

R

have 5= SN0
COSLD )

(nOt poss e

PO = Ty ¥,

> ) sz SN (/ “I«_-‘— ‘L/L)

z “/z
ondey stonding +hot

ott 4he wWOVKP ece

v
E"_"’ ond no Sheay shaun 1S needed 10 Onove

Ahe N

&\ oy *

d) E)uPed ed Nolue
veo\Sable

TS Phﬂs\co\\\_j ’ ¢
4ne tool Just slices



Tb = KT
SO Y SV S
4t () Cor fl

Jr
@}A@°<M; ) .
C o IR bk ol ehop Hrjece
fom

- fnfs hany 0

£ Shonr e T RTE Ot 7
{mw,&/\%‘)m . F¢Ju~w<‘ + awx’.
S Fe By
-;PFJJ\V\/Z( = f AnP—(2)

ot Famfg = f e/
D Gkt Gh Hnf e RS

5 o¢ o Gh b4k A

[ QY )/

To by +RG AIng
Uup’ﬁ

- T [Ag + kAJﬂmﬂy

=




’Z) |
K

e e

tm

- ﬁT

- U“/Zf ’fﬁuiﬂ/ﬂ f »
WIN /E‘ ’R Jqﬂ;
- ke
mecwﬁ F e ,
R -
f, w
>

w242
NS
Con? /?;{ Cw?z ) &(k
£, .
f {1+ kv:ﬁ >7(
a | [/@ o
9 2.

E 4 f
) ) (/AA
y{ ..+_
’H?.
\ D
.

=2
ot c




The top view of as tube being turned
orthogonally is shown in the Figure 1. Rake
angle is + 10° and the dynamometer shows Fx =
1259 N, Fy = 0 and Fz = 1601 N. The axial feed
is 100 mm/min and the rotational speed of the
spindle is 1000 rpm. The chip thickness is 0.28
mm. Estimate the shear strength of the workpiece
material and list the assumptions underlying the
theory you are using.
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Figure. Top view of cutting process
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