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Due to the increasing applicant of special polymers in industries, especially in the medical and aerospace
industries, it is necessary to study and investigate the production and machining of these materials. Polyether
ether ketone is a heat resistant polymer that is used in the medical industry nowadays. Grinding is one of the
important machining processes of this material. Using conventional lubricants and cooling liquids is not
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optimal in machining of PEEK, because grinded workpiece must be cleaned several steps before use. In this
paper, cryogenic cooling technology, as one of the newly emerging cooling systems in the field of machining
that have a very high ability, does not have a negative environmental impact, and greatly reduces need to
clean machining parts, has been used for cooling of the machining zone. One of the important issues of
machining output parameters is surface integrity. Surface Integrity and roughness have a high importance in
the performance of the finished product and is an important parameter for investigation the machinability.
Comparison of the results of using compressed air and cryogenic cooling on surface roughness and surface
conditions indicate the significant effect of cryogenic cooling on the output of this study.
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Fig. 1 Set up of experimental tests
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Fig. 3 Equipment of cryogenic cooling
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2.5

R, (um)
-
()] N

[anN

0.

2]

Al e VO (o sy 50 Sy a8 s S O yss 31V S

5 10 1

(M/S) 55 o s

B oy 00isS S

W oo ,08 clen

5

Fig. 8 The effect of changes in the cutting speed at dressing speed ratio -0.3

= Ko )d s S 50 (o ey Sl yis SN SO

\ oplods Y 093 AVAQ (23098 cwlpal 3dss 9 il wiiue



Ve 9 Ylgd Joxo

(PEEK) 38 x5l 531 by (53 5Siaws 3ialxd 53 gl 31559295 3 (5339 21 034 Sid yuil

€
215
=
1
05
0
5 10

Fig. 9 The effect of changes in the cutting speed at dressing speed ratio 0.3

5 10

(M) 0

Ra (um)

¢ = !
o wur N WG

Fig. 10 The effect of changes in the cutting speed at dressing speed ratio 0.9

Sro5e (Sab wod g Cuwl ouls alily a5 ol 6,8 peile
oolail pae b aslie j0) oyl jles b g ool 7, b osle o
ol 0091 ((F3g 2 0aS S5

cle a Gogy S b (G glagilel o
gl 52 Slesd Jl el oad J3U8 gody )l asl
L g Sl ovalie B MalS” S0 s s Cond 40 i b
ol e 4 pie Caon ) S ;0 S s Sand 18
28,5 o0 odolive mhaw (5 5

S8 13l s g i (55 4K & a5
S5 et 2l 4 mhe ) ovin b Ol ed &g
J9az 50 &8 ysbolen 2uils Sy Siw (295l (satuive
Sialesl 50wl 65 S reS el oad 00yl ¥
zhw peai) VY S j0 a5 Jige 50 0l 0us O oyl
Sosp 5SS b MalS (O oyleds Lialojl o Sanks
o 50 0 o)led Lialesl Gl )Y USs ol oud awl
oielesl lea o -VY s S99y oS SUs | eolail
VY Gl IS anlie Cowl 00,88 glan 5l solainl & yso o
ShalS )3 S8 eaisS i duie Sl eauss lis o g il
Sy e (85 Gl Saak s & b Sz

\oolads ¥ 0093 AV (23058 (0l pal 35 5 il Swiiye

B oy 00isS S
W oo ,08 clen

1

5

-IY L_iu.-u/'” )0 € o Cmnd )Q&d}l“r&b"ryﬂj})lﬁ Liw“

B oy 00iuS SUs

I W oo ,08 glen
1

5

A S SO USRI SR -SUNBLE JUUEL ggv I B L W

3O Wedien oy Ve B A G Ss jo a5 g5k len
Sy I8 L (05 0uisS Sl solaiul fyon Sy
Sglite MalS a8 s, ol el 4l ol 33l o (05 (b
ey Gl bl CoiS sgup oad axslis L5t
(oo alilop ooly Cuwles pals Jdoa) oljls o g
S Al o gady Ol il cde 4 wilgs o el
290 Ol 5 (ghamitadly (Rl SYL LDy gl s yo
sl ashd abge Sob
Sy Gl b e coaS o glalasde LB s
L oS (Jy0 50 Camsd St a5l yie Ve a4 0 5l Shp
OlBl Gl 4l e VO Ve Gl hp S Sl
oS aigS oled 1) (g5 Gl nl sl 0ol jlicy w65
2 e N0 (Ghy e g jd oole flin by g rdge (Sa
adls Al e Ve 9 0 Gl Ly e 4 S a5l
-0 ooplin Jog 0aS S 5l eolazwl b u_s)pi....;" 3 e
Sy Bl 5o mhe g5 botalel (elas o a5 008
Al sbo G509y ouiiS S l eslaul cde 4y g ojls 13



bl 9 Uligd Jexo

(PEEK) 38 531 531 by (53 5Siaws sl xd 53 mhoww 91559395 13 (5339 32 030 Sias il

o0 b losiS S Sl g ol B S s SIS
G dS plnl glaghlel 4 azg b oooF Al
oS S 5l eoliiwl 0 g (i g Lieleyl ol
Oialesl ol 1 el A oles iolej] 4 bgipe S5,
PowgSee (nl Lawgs 0ol s lopgal b ws S ol
$lop g (&l VY o) Sogp caS S b g0 o
28 18 duslie 550 (0 -1V JSK0) 00,8

90 Glygal wabico oo VWSS 0 o 4iF les
R L S NI WS RN CHP PP
ol (39 00iiS Sos l oolainl Ojge (o mhaw Layl i

Sygo 50 g CudsS daup 3905 Gl Gl o0 Cole yo

(5 ) B 0ls, Jedsar (Fogp oS Sl oslinul
a oole S (Dl g (il (Sob e el (b, ol
G g W alS 5 ailil ) S S5 WL

wgd )5 s (g5 Gygar (Fogp 0aiS Sa S 28
e ol oo S eS LT o eates plas sas ()l
Sl ) ol GO VY USE oS ee o el (6,5 SiS
A a5 Sy Sl 4 Gl e ggoge (pl 5l asS e
ol FySiw ashd I xhaw Loy o 4w b pgal
oled (i (S5 A S (55 38 Julod WlgS oo (5 peuly
b asls

2 s bl 0 Saakd mhe glopgal ow)p b
5 ol 3sgiin WalS oole b, 5 Suzme Souews o S asks
ghe o5 (SOD 0sd 350 0 A Ojge ledl
Ol Olys) Koy Sy S 50 s b S ankad
K Gl lISLL e a5 (Solite Laulyh po oy )l
53,5 oo dwl s ol

e Cdls 5 g e o) p sl S0 e
PPy Ses by Saskd gl Sl g aw sl pga

(A

Fig. 11 Workpiece surface image in test No. 5 a) Cryogenic cooling b) Compressed air
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Fig. 13 Topology of grinded surface (Test No. 9) a) Cryogenic cooling b) Compressed air
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