
Progrm 

P
ro

se
d

in
g
 K

K
o

n
fe

re
n

si N
a

sio
n

n
a

l E
n

g
in

e
e

rin
g
 P

e
P

e
rh

o
e

la
n

 IX
 - 2

0
1

8
 

ISSN 2338 – 414X 
 

Nomor 1/Volume 5/Juli 2018 
 

 
 

PROSEDING ABSTRAK 
 
 
 
 
 

KONFERENSI NASIONAL 

ENGINEERING PERHOTELAN IX 
 
 
 

“Teknologi Hijau Pendukung Industri Pariwisata 
Berkelanjutan" 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Program Studi Teknik Mesin 

Fakultas Teknik, Universitas Udayana 

Kampus Bukit Jimbaran, Bali 80362 

Telp./Fax. : +62 361 703321 
https://mesin.unud.ac.id 

 
 
 
 
 

ISSN 2338 - 414X 

 
 
 
 
 
 
 
 
 

Program Studi Teknik Mesin 

Fakultas Teknik Universitas 

Udayana 



  P
ro

sid
in

g
 K

o
n

feren
si N

a
sio

n
a
l E

n
g
in

eerin
g

 P
er

h
o
tela

n
 IX

 –
 2

0
1
8
 

 0
7

 J
u

li 2
0
1

8
 

   K
etu

a
 E

d
ito

r                    : D
r. Ir. I W

a
y
an
 B
an
d
em

 A
d
n
y
an
a, 

M
.E
rg
 

   E
d

ito
r P

ela
k

sa
n

a
             : I K

etu
t A

d
i A

tm
ik
a, S

.T
., M

.T
. 

D
r. W

ay
an
 N
ata S

ep
tiad

i, 

S
T
, M

T
 Ir. M

ad
e S

u
ard

a,M
. 

E
n
g
 

IS
S

N
 : 2

3
3
8

-4
1
4

X
 

   P
en

y
u

n
tin

g
 A

h
li               : P

ro
f. Ir. N

P
G
 S
u
ard

an
a,M

T
.P
h
D
 

(U
n
iv
ersitas U

d
a
y
an
a) P

ro
f. D

r. Ir. I W
a
y
an
 

S
u
rata M

.E
rg
. (U

n
iv
ersitas U

d
a
y
an
a) 

P
ro
f. D

r. T
jo
k
 G
d
e T

irta N
in
d
h
ia,S

T
,M

T
 (U

n
iv
ersitas U

d
ay
an
a) 

 

P
ro
f. I N

y
o
m
an
 S
u
p
rap

ta W
in
a
y
a,S

T
,M

A
S
c.P

h
.D
 

(U
n
iv
ersitas U

d
a
y
an
a) P

ro
f. D

r. Ir. I N
y
o
m
an
 G
d
e 

A
n
tara,M

.E
n
g
 (U

n
iv
ersitas U

d
a
y
an
a) 

P
ro
f. D

r. Ir. I G
u
sti B

ag
u
s W

ijay
a K

u
su
m
a (U

n
iv
ersitas U

d
a
y
an
a) 

 

P
ro
f. D

r. Ir. A
k
h
m
ad
 H
erm

an
 Y
u
w
o
n
o
, M

.P
h
il.E

n
g
 

(U
n
iv
ersitas In

d
o
n
esia) P

ro
f. D

r. –
In
g
. N

an
d
y
 S
etiad

i D
ja
y
a 

P
u
tra (U

n
iv
ersitas In

d
o
n
esia) 

P
ro
f. Ir. I N

y
o
m
an
 P
u
jaw

an
, M

.E
n
g
., P

h
.D
 (In

stitu
t T

ek
n
o
lo
g
i 

S
ep
u
lu
h
 N
o
v
e
m
b
er) P

ro
f. Ir. I. N

y
o
m
an
 S
u
tan

tra, M
S
c., P

h
D
 (In

stitu
t 

T
ek
n
o
lo
g
i S

ep
u
lu
h
 N
o
p
em

b
er) P

ro
f. D

r.-In
g
. Ir. M

u
ly
ad
i B

u
r 

(U
n
iv
ersitas A

n
d
alas) 

P
ro
f. M

. N
o
er Ilm

an
,S
.T
., M

.S
c, P

h
.D
 (U

n
iv
ersitas 

G
ajah

 M
ad
a) D

r. Jam
ari,S

.T
, M

.T
. (U

n
iv
ersitas 

D
ip
o
n
o
g
o
ro
) 



D
r. Ir. I W

a
y
an
 S
u
w
eca D

E
A
 (In

stitu
t T

ek
n
o
lo
g
i 

B
an
d
u
n
g
) D

r. M
u
ly
a Ju

arsa, S
.S
i., M

.E
sc 

(P
T
R
K
N
-B

A
T
A
N
) 

  

H
a

k
 C

ip
ta

 @
 2

0
1

8
 o

le
h

 K
N

E
P

 IX
 –

 2
0
1
8

 P
r
o
g

ra
m

 S
tu

d
i 

T
ek

n
ik

 M
e
sin

 –
 U

n
iv

ersita
s U

d
a

y
a

n
a
. D

ila
ra

n
g
 

m
e
re

p
r
o

d
u

k
si d

a
n

 m
e
n

d
istr

ib
u

si b
a
g

ia
n

 d
a

ri p
u

b
lik

a
si in

i 

d
a

la
m

 b
en

tu
k

 m
a

u
p

u
n

 m
e
d

ia
 a

p
a

p
u

n
 ta

n
p

a
 se

ijin
 

P
ro

g
ra

m
 S

tu
d

i T
e
k

n
ik

 M
e
sin

 –
 U

n
iv

ersita
s U

d
a
y

a
n

a
. 

   D
ip

u
b

lik
a

sik
a

n
 d

a
n

 d
id

istrib
u

sik
a

n
 o

leh
 P

r
o

g
ra

m
 S

tu
d

i T
e
k

n
ik

 M
e
sin

 –
 

U
n

iv
er

sita
s U

d
a

y
a

n
a

, K
a

m
p

u
s B

u
k

it J
im

b
a

ra
n

, B
a

li 8
0
3

6
2
, In

d
o

n
e
sia

. 



K
A

T
A

 P
E

N
G

A
N

T
A

R
 

   
P
u
ji d

an
 syu

k
u
r k

am
i p

an
jatk

an
 k
eh
ad
irat T

u
h
an
 Y

an
g
 M

ah
a E

sa k
aren

a b
erk

at rah
m
atN

y
a 

acara  K
o
n
feren

si  N
asio

n
al  E

n
g
in
eerin

g
  P

erh
o
telan

  IX
  (K

N
E
P
-IX

)  b
isa  terselen

g
g
ara  p

ad
a 

tan
g
g
al 0

7
-0
8
 Ju

li 2
0
1
8
, d
i G

ed
u
n
g
 P
asca S

arjan
a, K

am
p
u
s S

u
d
irm

an
 D
en
p
asar. 

 

K
N
E
P
-IX

 d
iselen

g
g
arak

an
 seb

ag
ai su

atu
 
fo
ru
m
 
u
n
tu
k
 
m
em

b
icarak

an
, 
m
en
d
isk

u
sik

an
 serta 

m
em

p
resen

tasik
an
 
in
o
v
asi-in

o
v
asi, 

h
asil 

riset 
y
an
g
 
d
ilak

u
k
an
 
o
leh

 
b
erb

ag
ai 

k
alan

g
an
 
b
aik

 

p
en
eliti, m

ah
asisw

a m
au
p
u
n
 p
rak

tisi g
u
n
a m

en
u
n
jan

g
 p
erk

em
b
an
g
an
 in

d
u
stri p

ariw
isata. A

d
ap
u
n
 

sem
in
ar atau

 k
o
n
feren

si in
i ju

g
a terk

ait d
en
g
an
 p
era

y
aan

 k
eg
iatan

 B
K
F
T
 k
e 5

3
 d
an
 D

ies N
atalis 

U
n
iv
ersitas 

U
d
a
y
an
a 
k
e-5

6
. 
K
N
E
P
-IX

 
m
en
g
am

b
il 

su
atu

 
tem

a: 
“T

ek
n
o
lo
g
i 
H
ijau

 
P
en
d
u
k
u
n
g
 

In
d
u
stri P

ariw
isata B

erk
elan

ju
tan

” yan
g
 d
ik
elo

m
p
o
k
k
an
 d
alam

 T
ig
a to

p
ik
 y
ak
n
i: 

 

1
.   T

ek
n
ik
 In

d
u
stri d

an
 L
ain

-L
ain

 
 

2
.   M

aterial d
an
 M

an
u
fak

tu
r 

 

3
.   K

o
n
v
ersi E

n
erg

i 
 

A
d
ap
u
n
 m

ak
alah

 y
an
g
 d
ip
resen

tasik
an
 d
alam

 k
o
n
feren

si in
i m

eru
p
a
k
an
 m

ak
alah

 y
an
g
 lo

lo
s 

p
ad
a selek

si ab
strak

 d
an
 
d
iterim

a seb
a
g
ai m

ak
alah

 
y
an
g
 d
ip
resen

tasik
an
 
secara o

ral. A
d
ap
u
n
 

ju
m
lah

 m
ak
alah

 b
erju

m
lah

 7
7
 m

ak
alah

 d
en
g
an
 1
4
 m

ak
alah

 d
ari b

id
an
g
 T
ek
n
ik
 In

d
u
stri d

an
 L
ain

- 

L
ain

 (T
I), 3

5
 m

ak
alah

 d
ari b

id
an
g
 M

aterial d
an
 M

an
u
fak

tu
r (M

) d
an
 2
8
 m

ak
alah

 d
ari b

id
an
g
 

K
o
n
v
ersi E

n
erg

i (K
E
) 

 

K
am

i m
en
g
u
cap

k
an
 terim

a k
asih

 k
ep
ad
a p

ara n
arasu

m
b
er (K

e
y
n
o
te sp

eak
er), p

ara p
em

ak
alah

, 

p
en
eliti, scien

cetific co
m
m
ittee serta p

rak
tisi y

an
g
 telah

 b
erp

artisip
asi p

ad
a K

o
n
feren

si N
asio

n
al 

E
n
g
in
eerin

g
 P
erh

o
telan

 IX
 in

i seh
in
g
g
a k

e
g
iatan

 in
i d

ap
at terselen

g
g
ara d

en
g
an
 b
aik

. T
id
ak
 lu

p
a 

ju
g
a k

am
i u

cap
k
an
 terim

a k
asih

 k
ep
ad
a staf p

im
p
in
an
 d
i lin

g
k
u
n
g
an
 U

n
iv
ersitas U

d
a
y
an
a b

aik
 

R
ek
to
r, 

D
ek
an
 
serta 

K
etu

a 
Ju
ru
san

 
y
an
g
 
ju
g
a 
telah

 
m
em

b
an
tu
 
terselen

g
g
aran

ya 
k
eg
iatan

 
in
i 

d
en
g
an
 su

k
ses. 

 

B
u
k
it Jim

b
aran

, B
ali 0

7
 Ju

li 2
0
1
8
 

  
K
etu

a P
an
itia K

N
E
P
 IX

 
    

D
r. Ir. I W

a
y

a
n

 B
a

n
d

em
 A

d
n

y
a

n
a

, M
.E

rg
 



   

D
A

F
T

A
R

 IS
I 

    K
A
T
A
 P
E
N
G
A
N
T
A
R
                                                                                                              i 

D
A
F
T
A
R
 IS

I                                                                                                                            ii 

N
A
R
A
S
U
M
B
E
R
                                                                                                                      iii 

   S
C

IE
N

C
E
 

 [S
-0
0
9
8
1
] 

 Im
p
lem

en
tasi S

istem
 K
o
n
tro

l F
u
zz
y
 p
ad
a R

o
b
o
t L

en
g
an
 E
x
o
sk
eleto

n
                                        1

 
  - W

a
ya
n
 R
eza
 Y
u
d
a
 A
d
e P
ra
setya

, I W
a
ya
n
 W
id
h
ia
d
a
 

    S
IP

IL
 D

A
N

 A
R

S
IT

E
K

T
U

R
 

 [S
A
-0
0
9
8
1
] 

 T
rias A

rsitek
tu
r H

ijau
, A

rsitek
tu
r P

ariw
isata d

an
 A
rsitek

tu
r T

an
g
g
ap
 B
en
can

a                          2
 

 - A
yu
 P
u
tu
 U
ta
ri P

a
rth
a
m
i L
esta

ri 
    T

E
K

N
IK

 IN
D

U
S

T
R

I 

 [T
I-0

0
9
8
1
] 

 R
an
can

g
 B
an
g
u
n
 M

esin
 P
en
g
u
p
as K

u
lit A

ri K
ela

p
a                                                                    3

 

 - D
 N
 K
 P
u
tra
 N
eg
a
ra
, A
A
IA
 S
ri K

o
m
a
la
d
ew
i, I P

 H
a
ri W

a
n
g
sa
, A
 S
en
ta
n
a
, R
 A
kb
a
r 



 

K
ajian

 K
arak

teristik
 T
rak

si D
an
 K
in
erja T

ran
sm

isi S
tan

d
ar P

ad
a K

en
d
araan

 R
o
d
a 

 T
ig
a 

  
4
 

 - I M
a
d
e D

w
in
d
a
 S
u
h
a
rta
w
a
n
, I K

etu
t A
d
i A
tm
ika
, I M

a
d
e W

id
iya
rta

 
 

  [T
I-0

0
9
8
3
] 

 

 A
n
alisis K

in
erja T

rak
si K

en
d
araan

 R
o
d
a T

ig
a D

en
g
an
 M

o
d
ifik

asi P
ro
g
resi G

eo
m
etri 

 B
eb
as 

   
5
 

 - D
ew
a
 G
ed
e E
ka
 P
u
tra
, I K

etu
t A
d
i A
tm
ika
, I M

a
d
e W

id
iya
rta

 
 

  [T
I-0

0
9
8
4
] 

 

 A
n
alisis K

arak
teristik

 T
rak

si D
an
 K
in
erja T

ran
sm

isi M
o
d
ifik

asi T
erb

atas P
ad
a 

 

K
en
d
araan

 R
o
d
a T

ig
a 

6
 

 - D
ew
a
 P
u
tu
 A
d
i S
etia

w
a
n
, I K

etu
t A
d
i A
tm
ika
, I M

a
d
e W

id
iya
rta

 
 

  [T
I-0

0
9
8
5
] 

 

 P
en
g
aru

h
 W

ak
tu
 D
ep
o
sisi T

erh
ad
ap
 Ju

m
lah

 T
em

b
ag
a P

ad
a P

ro
ses E

lectro
less 

 

P
latin

g
 M

u
lti-W

alled
 K
arb

o
n
 N
an
o
tu
b
e 

7
 

 - I D
M
 P
a
n
ca
ra
n
a
, R
u
d
y S
o
en
o
ko
, D
ja
ro
t B
. D
a
rm
a
d
i, Y

u
d
y S
u
rya

 Ira
w
a
n
 

 

  [T
I-0

0
9
8
6
] 

 

    K
arak

teristik
 S
ifat A

k
u
stik

 P
ad
a G

reen
 K
o
m
p
o
sit G

etah
 P
in
u
s D

en
g
an
 V
ariasi F

rak
si 

 

V
o
lu
m
e P

en
g
u
at S

erat B
atan

g
 P
isan

g
 

8
 



 - K
a
d
ek D

ed
i A
stra

w
a
n
 

 



 

G
reen

 T
ech

m
o
lo
g
y
: P

eran
can

g
an
 M

esin
 B
o
r B

io
p
o
ri 

 - I G
u
sti N

g
u
ra
h
 N
itya

 S
a
n
th
ia
rsa

 

9
 

  [T
I-0

0
9
8
8
] 

 

A
n
alisis W

ak
tu
 B
ak
u
 E
le
m
en
 K
erja p

ad
a K

elo
m
p
o
k
 K
erja P

em
b
u
atan

 B
atak

o
 S
ecara 

 

M
an
u
al d

i P
T
. X

 
1
0
 

 - I W
a
ya
n
 S
u
ka
n
ia
 

 

  [T
I-0

0
9
8
9
] 

 

 K
en
d
ala U

m
u
m
 P
en
erap

an
 P
lan

 M
ain

ten
an
ce S

ystem
 (P

M
S
) P

ad
a U

sah
a K

ap
al 

 

A
n
g
k
u
tan

 P
en
y
eb
eran

g
a
n
 

1
1
 

 - A
n
a
k A
g
u
n
g
 A
d
h
i S
u
rya

w
a
n
 

 

  [T
I-0

0
9
8
1
0
] 

 

 R
an
can

g
 B
an
g
u
n
 M

esin
 S
an
g
rai M

u
lti F

u
n
g
si 

 

1
2
 

 - I G
u
sti A

g
u
n
g
 K
a
d
e S
u
ria
d
i, I K

etu
t A
d
i A
tm
ika

 
 

  [T
I-0

0
9
8
1
1
] 

 

 P
en
en
tu
an
 K
e
y
 P
erfo

rm
an
ce In

d
icato

r (K
P
I) m

elalu
i p

en
d
ek
atan

 M
alco

lm
 B
ald

rig
e 

 C
riteria F

o
r P

erfo
rm

an
ce E

x
cellen

t (E
d
u
catio

n
 C
riteria) d

alam
 P
eran

can
g
an
 S
istem

 

 

P
en
g
u
k
u
ran

 K
in
erja F

ak
u
ltas T

ek
n
ik
 U
n
iv
ersitas U

d
a
y
an
a 

1
3
 

 - I M
a
d
e D

w
i B
u
d
ia
n
a
 P
en
in
d
ra
, I M

a
d
e G

a
to
t K
a
ro
h
ika

 
 



 

[T
I-0

0
9
8
1
2
] 

 O
p
tim

asi p
ro
ses p

ro
d
u
k
si d

alam
 p
en
g
isian

 air m
in
eral P

T
. X

X
 

   

1
4
 

 - IG
N
.P
ria
m
b
a
d
i, I P

u
tu
 o
ka
n
ta
ra
, A
A
IA
.S
ri K

o
m
a
la
d
ew
i, A

ch
m
a
d
 Z
a
en
u
ri 

 

  M
A

T
E

R
IA

L
 D

A
N

 M
A

N
U

F
A

K
T

U
R
 

 

[M
-0
0
9
8
1
] 

 

 A
n
alisa K

ek
u
atan

 M
ek
an
ik
 P
ad
a M

aterial K
o
m
p
o
sit P

ap
an
 P
artik

el (P
article B

o
ard

) 
 

d
ari C

am
p
u
ran

 L
im

b
ah
 P
elep

ah
 K
elap

a S
aw

it d
en
g
an
 M

atrik
s P

lastik
 D
au
r U

lan
g
 

 (P
o
ly
p
ro
p
ylen

e) 

  
1
5
 

 - D
o
d
y Y
u
lia
n
to
, D
ed
ika
rn
i, E

ko
la
n
d
a
 P
ra
setia

w
a
n
 

 

  [M
-0
0
9
8
3
] 

 

 P
en
g
aru

h
 V
ariasi P

lu
id
a P

en
d
in
g
in
 d
an
 G
erak

 M
ak
an
 P
ad
a P

ro
ses M

illin
g
 T
erh

ad
ap
 

 K
ek
asaran

 P
erm

u
k
aan

 

   
1
6
 

 - I G
u
sti K

o
m
a
n
g
 D
w
ija
n
a
, I M

a
d
e A
stika

, M
a
d
e S
u
a
rd
a
 

 

  [M
-0
0
9
8
4
] 

 

 D
en
sitas D

an
 K
ek
erasan

 P
eru

n
g
g
u
 D
ari H

asil P
en
g
eco

ran
 O
p
en
 C
astin

g
 D
an
 S
an
d
 

 C
astin

g
 

   
1
7
 

 - I K
a
d
ek A

g
u
s H

erin
a
n
d
a
 

 

  [M
-0
0
9
8
5
] 

 



 P
o
ro
sitas D

an
 K
ek
u
atan

 Im
p
act P

eru
n
g
g
u
 H
asil P

en
g
eco

ran
 O
p
en
 C
astin

g
 d
an
 S
an
d
 

 C
astin

g
 

   
1
8
 

 - I G
u
sti N

g
u
ra
h
 S
a
tria

 W
ib
a
w
a
, D
r. Ir. I K

etu
t G
ed
e S
u
g
ita
.,M
T
,  D

r. Ir. I G
u
sti 

 N
g
u
ra
h
 P
ria
m
b
a
d
i.,M

T
 

 



 

K
ek
erasan

 d
an
 S
tru

k
tu
r M

ik
ro
 S
am

b
u
n
g
an
 L
as P

ad
a H

asil P
en
g
elasan

 G
am

elan
 B
ali 

 - W
erd
i P
ra
m
u
rti, I K

etu
t G
ed
e S
u
g
ita
, I G

u
sti N

g
u
ra
h
 P
ria
m
b
a
d
i 

1
9
 

  [M
-0
0
9
8
7
] 

 

 K
arak

teristik
 K
etan

g
g
u
h
an
 Im

p
ak
 S
am

b
u
n
g
an
 L
a
s P

ad
a H

asil L
as R

etak
an
 G
am

elan
 

 B
ali 

   
2
0
 

 - D
ew
a
 G
d
e P
ra
ta
m
a
 P
u
rn
a
yo
g
a
, I K

etu
t G
ed
e S
u
g
ita
, I G

u
sti N

g
u
ra
h
 P
ria
m
b
a
d
i 

 

  [M
-0
0
9
8
8
] 

 

 F
rak

to
g
rafi P

atah
an
 S
am

b
u
n
g
an
 L
as P

ad
a H

asil L
as R

etak
an
 G
am

elan
 B
ali 

 

2
1
 

 - I K
etu
t G
ed
e S
u
g
ita
, I G

u
sti N

g
u
ra
h
 P
ria
m
b
a
d
i, D

ew
a
 G
d
e P
ra
ta
m
a
 P
u
rn
a
yo
g
a
 

 

  [M
-0
0
9
8
9
] 

 

 P
erlak

u
an
 T
em

p
eratu

r P
ack

 C
arb

u
rizin

g
 D
an
 W

ak
tu
 P
en
ah
an
an
 P
ad
a B

aja P
o
ro
s S

t 4
2
 
 

T
erh

ad
ap
 U
m
u
r L

elah
 

2
2
 

 - K
 S
u
a
rsa
n
a
, I M

. A
stika

, D
.N
.K
 P
u
tra
 N
eg
a
ra
 

 

  [M
-0
0
9
8
1
0
] 

 

 P
erb

an
d
in
g
an
 K
ek
erasan

 D
an
 S
tru

k
tu
r M

ik
ro
 P
ad
a P

ro
ses F

o
rg
in
g
 P
ad
a P

em
b
u
atan

 
 G
am

elan
 B
ali 

   
2
3
 

 - M
a
d
e H

en
d
ra
 P
u
tra
 S
u
d
i, I G

u
sti N

g
u
ra
h
 P
ria
m
b
a
d
i, I K

etu
t G
ed
e S
u
g
ita

 
 



 

P
erb

an
d
in
g
an
 D
en
sitas D

an
 C
acat B

ilah
 P
ad
a P

ro
ses F

o
rg
in
g
 P
em

b
u
atan

 G
am

elan
 B
ali 

 - I K
a
d
ek A

g
u
s W

ira
 A
n
d
ika
, I G

u
sti N

g
u
ra
h
 P
ria
m
b
a
d
i, I K

etu
t G
ed
e S
u
g
ita

 

2
4
 

  [M
-0
0
9
8
1
2
] 

 

 K
arak

teristik
 K
etah

an
an
 A
p
i K

o
m
p
o
sit P

o
lyester B

erp
en
g
u
at S

erat S
ab
u
t K

elap
a 

 

2
5
 

 - I M
a
d
e A
stika

, I G
u
sti K

etu
t S
u
ka
d
a
n
a
, I G

u
sti K

o
m
a
n
g
 D
w
ija
n
a
 

 

  [M
-0
0
9
8
1
3
] 

 

 P
en
g
aru

h
 V
ariasi P

o
st H

eatin
g
 T
erh

ad
ap
 K
arak

teristik
 K
etan

g
g
u
h
an
 Im

p
act D

an
 

 F
rak

to
g
rafi P

atah
an
 S
am

b
u
n
g
an
 L
as P

ad
a H

asil L
as R

etak
an
 G
am

elan
 B
ali 

   
2
6
 

 - G
ed
e E
lg
a
 G
a
n
g
g
a
 P
ra
yo
g
a
, I K

etu
t G
ed
e S
u
g
ita
, I G

u
sti N

g
u
ra
h
 P
ria
m
b
a
d
i 

 

  [M
-0
0
9
8
1
4
] 

 

 P
en
g
aru

h
 W

ak
tu
 D
ep
o
sisi T

erh
ad
ap
 Ju

m
lah

 T
em

b
ag
a P

ad
a P

ro
ses E

lectro
less 

 

P
latin

g
 M

u
lti-W

alled
 K
arb

o
n
 N
an
o
tu
b
e 

2
7
 

 - I D
M
 P
a
n
ca
ra
n
a
, R
u
d
y S
o
en
o
ko
, D
ja
ro
t B
. D
a
rm
a
d
i, Y

u
d
y S
u
rya

 Ira
w
a
n
 

 

  [M
-0
0
9
8
1
5
] 

 

 P
en
g
aru

h
 V
ariasi K

eteb
alan

 P
an
el G

reen
 K
o
m
p
o
sit G

etah
 P
in
u
s D

en
g
an
 P
en
g
u
at S

erat 
 

B
atan

g
 P
isan

g
 T
erh

ad
ap
 S
erap

an
 B
u
n
yi 

2
8
 

 - I P
u
tu
 S
a
ris P

eb
ria
n
a
ta
 

 



 

P
en
g
aru

h
 K
o
n
sen

trasi H
cl T

erh
ad
ap
 K
arb

o
n
 A
k
tif S

ek
am

 P
ad
i U

n
tu
k
 M

en
g
u
ran

g
i 

 M
eth

ylen
e B

lu
e 

  
3
4
 

 - K
h
a
d
a
fi A

h
m
a
d
 F
 

 

  [M
-0
0
9
8
2
2
] 

 

P
en
g
u
jian

 L
aju

 K
eau

san
 D
an
 T
em

p
e
ratu

r K
erja P

ad
a K

am
p
as R

em
 K
o
m
p
o
sit H

ib
rid

a 
3
5
 

 - I K
o
m
a
n
g
 T
ria
d
i S
u
ka
rta
, I K

etu
t A
d
i A
tm
ika
, I D

ew
e G

ed
e A
ry S

u
b
a
g
ia
 

 

  [M
-0
0
9
8
2
3
] 

 

 P
en
g
aru

h
 T
em

p
eratu

r T
u
an
g
 T
erh

ad
ap
 K
ek
erasan

 d
an
 P
o
ro
sitas A

lu
m
in
iu
m
 P
ad
u
an
 

 

3
6
 

 - M
a
’ru
f, R

u
d
y S
o
en
o
ko
, W
a
h
yo
n
o
 S
u
p
ra
p
to
, A
ch
m
a
d
 A
s’a
d
 S
o
n
ief 

 

  [M
-0
0
9
8
2
4
] 

 

 D
isain

 d
an
 P
eran

can
g
an
 M

aterial K
o
m
p
o
sit H

ib
rid

a u
n
tu
k
 K
am

p
as R

em
 K
en
d
araan

 
 B
erm

o
to
r 

   
3
7
 

 - I.D
.G
 A
ry S

u
b
a
g
ia
, N
P
G
 S
u
a
rd
a
n
a
, S
teven

 F
S
 

 

  [M
-0
0
9
8
2
5
] 

 

 P
en
g
aru

h
 G
erak

 M
ak
an
 D
an
 K
ed
alam

an
 P
o
to
n
g
 T
erh

ad
ap
 K
ek
asaran

 P
erm

u
k
aan

 P
ad
a 

 P
ro
ses P

em
b
u
b
u
tan

 W
h
eel D

isc T
o
y
o
ta A

v
an
za 

   
3
8
 

 - I G
ed
e Y
o
g
i A
d
i K
a
rtika

, I G
u
sti K

o
m
a
n
g
 D
w
ija
n
a
, I M

a
d
e A
stika

 
 



 

P
en
g
aru

h
 K
ed
alam

an
 P
o
to
n
g
 D
an
 G
erak

 M
ak
an
 T
erh

ad
ap
 K
ek
asaran

 P
erm

u
k
aan

 P
ad
a 

 P
ro
ses P

em
b
u
b
u
tan

 F
ly
w
h
eel T

o
y
o
ta A

v
an
za 

  
3
9
 

 - I G
ed
e S
u
n
a
d
ia
rta
, I G

u
sti K

o
m
a
n
g
 D
w
ija
n
a
, I M

a
d
e A
stika

 
 

  [M
-0
0
9
8
2
7
] 

 

 P
ro
ses F

o
rm

in
g
 G
ask

et T
h
ree-L

a
yer d

en
g
an
 M

eto
d
e E

lem
en
 H
in
g
g
a 

 

4
0
 

 - I M
a
d
e G

a
to
t K
a
ro
h
ika
, I N

yo
m
a
n
 G
d
e A
n
ta
ra
, D
id
ik N

u
rh
a
d
iya
n
to
, M
o
ch
. A
g
u
s 

 C
h
o
iro
n
 

 

  [M
-0
0
9
8
3
0
] 

 

 P
en
g
aru

h
 F
rak

si V
o
lu
m
e G

reen
 C
o
m
p
o
site A

m
p
a
s T

eb
u
 T
erh

ad
ap
 K
o
efisien

 S
erap

 
 B
u
n
y
i, D

en
sitas, D

an
 P
o
ro
sitas 

   
4
1
 

 - I P
u
tu
 S
ep
ta
 A
ria
w
a
n
, C
o
k Istri P

u
tri K

u
su
m
a
 K
, I K

etu
t G
ed
e S
u
g
ita

 
 

  [M
-0
0
9
8
3
1
] 

 

 G
reen

 C
o
m
p
o
site S

erb
u
k
 A
m
p
as T

eb
u
 D
en
g
an
 M

atrik
 G
etah

 P
in
u
s S

eb
ag
a
i P

ered
am

 
 

B
u
n
y
i 

4
2
 

 - L
u
h
 A
lta
ri P

a
d
h
m
a
yo
n
i S
u
rya

, C
o
k Istri P

u
tri K

u
su
m
a
 K
, I K

etu
t G
ed
e S
u
g
ita

 
 

  [M
-0
0
9
8
3
2
] 

 

 P
erb

an
d
in
g
an
 K
in
erja T

rak
si M

u
lti P

u
rp
o
se V

eh
icle d

en
g
an
 S
istem

 P
en
g
g
e
rak

 R
o
d
a 

 

B
elak

an
g
 d
an
 S
istem

 P
en
g
g
erak

 R
o
d
a D

ep
an
 

4
3
 

 - I K
etu
t A
d
i A
tm
ika

 
 



 

D
eterm

in
e A

ctiv
ated

 T
em

p
eratu

re O
f A

ctiv
ated

 C
arb

o
n
 M

ad
e F

ro
m
 L
o
cal H

ig
h
lan

d
 

 Jatilu
w
ih
 R
ice H

u
sk
 

  
4
4
 

 - N
i M

a
d
e D

w
id
ia
n
i, W

a
ya
n
 N
a
ta
 S
ep
tia
d
i, A

.A
. A
d
h
i S
u
rya
w
a
n
 

 

  [M
-0
0
9
8
3
4
] 

 

 L
aju

 K
eau

san
 L
ap
isan

 N
ik
el T

u
n
g
sten

 D
en
g
an
 V
ariasi P

reh
eatin

g
 S
u
b
strat 

 

4
5
 

 - I M
a
d
e P
a
rw
a
ta
 

 

  [M
-0
0
9
8
3
6
] 

 

 K
ek
u
atan

 T
arik

 d
an
 L
en
tu
r K

o
m
p
o
sit S

erat S
ab
u
t K

elap
a 

 

4
5
 

 - I W
a
ya
n
 S
u
ra
ta
, T
jo
ko
rd
a
 G
d
e T
irta

 N
in
d
h
ia
 d
a
n
 I G

ed
e R
ya
n
 T
risn

a
 W
ira
w
a
n
 

 

  [M
-0
0
9
8
3
7
] 

 

 P
en
g
aru

h
 P
en
g
g
u
n
aan

 E
k
strak

 K
acan

g
 H
ijau

 D
an
 T
au
g
e S

eb
ag
ai S

u
m
b
er N

itro
g
en
 

 

T
erh

ad
ap
 K
eteb

alan
 N
ata D

e L
o
n
tar 

4
6
 

 - M
elsia

n
i R
 F
 S
a
d
u
k, D

u
ra
n
 H
o
re, D

essy P
a
rra

 
 

  [M
-0
0
9
8
3
8
] 

 

 P
en
g
aru

h
 K
o
n
sen

trasi N
aO

H
 P
ad
a P

erlak
u
an
 A
w
al S

erat R
u
m
p
u
t B

elu
lan

g
 T
erh

ad
ap
 

 P
en
g
u
ran

g
an
 B
erat D

an
 K
ek
u
atan

 T
arik

 S
erat T

u
n
g
g
al 

   
4
7
 

 - I P
u
tu
 L
o
ka
n
ta
ra
, N
P
G
 S
u
a
rd
a
n
a
, I W

 S
u
ra
ta
 

 



 

T
em

p
eratu

r T
u
an
g
 D
an
 U
k
u
ran

 P
asir  T

erh
ad
ap
 F
lu
id
itas D

an
 K
ek
erasan

 M
eto

d
e 

 E
v
ap
o
rativ

e C
astin

g
 

  
4
8
 

 - R
a
h
m
a
t D
w
i B
ern
a
d
i, I K

etu
t G
ed
e S
u
g
ita
, I G

ed
e P
u
tu
 A
g
u
s S
u
rya
w
a
n
 

 

  K
O

N
V

E
R

S
I E

N
E

R
G

I 

 

[K
E
-0
0
9
8
1
] 

 

 H
arv

estin
g
 E
n
erg

i P
ad
a P

erm
u
k
aan

 D
au
n
 C
o
lo
casia E

scu
len

ta L
. D

en
g
an
 W

ater 
 D
ro
p
let 

   
4
9
 

 - K
o
m
a
n
g
 M
etty T

risn
a
 N
eg
a
ra
, IN

G
.W
a
rd
a
n
a
, D
en
n
y W

, N
u
rkh

o
lis H

a
m
id
i 

 

  [K
E
-0
0
9
8
2
] 

 

 P
en
g
aru

h
 D
iam

eter L
u
b
an
g
 S
n
ifter-V

alv
e T

erh
ad
ap
 P
en
in
g
k
atan

 T
ek
an
an
 D
alam

 
 T
ab
u
n
g
 U
d
ara P

o
m
p
a H

y
d
ram

 

   
5
0
 

 - M
a
d
e S
u
cip
ta
, M
a
d
e S
u
a
rd
a
 

 

  [K
E
-0
0
9
8
3
] 

 

 V
isu

alisasi P
o
la A

liran
 A
ir D

i S
ek
itar K

atu
p
 L
im

b
ah
 P
o
m
p
a H

id
ram

 D
en
g
a
n
 V
ariasi 

 D
iam

eter L
u
b
an
g
 K
atu

p
 L
im

b
ah
 

   
5
1
 

 - I M
a
d
e D

w
i P
u
tra
 Ju
lia
n
a
, M
a
d
e S
u
a
rd
a
, A
in
u
l G
h
u
rri 

 

  [K
E
-0
0
9
8
4
] 

 

 V
isu

alisasi P
o
la A

liran
 A
ir D

i S
ek
itar K

atu
p
 L
im

b
ah
 P
o
m
p
a H

id
ram

 D
en
g
a
n
 V
ariasi 

 D
iam

eter P
irin

g
an
 K
atu

p
 L
im

b
ah
 

   
5
2
 

 - I P
u
tu
 P
a
sek S

a
n
d
i D
a
rsa
n
a
, M

a
d
e S
u
a
rd
a
, A
in
u
l G
h
u
rri 

 



 

P
en
g
aru

h
 V
ariasi D

iam
eter P

ip
a P

en
y
erap

 T
erh

ad
ap
 U
n
ju
k
 K
erja K

o
lek

to
r S

u
ry
a 

 T
u
b
u
lar T

ersu
su
n
 S
eri D

en
g
an
 M

en
g
g
u
n
ak
an
 P
asir S

eb
ag
ai M

ed
ia P

en
yim

p
an
 P
an
as 

  
5
3
 

 - K
etu
t A
sta
w
a
 d
a
n
 N
en
g
a
h
 S
u
a
rn
a
d
w
ip
a
 

 

  [K
E
-0
0
9
8
6
] 

 

 A
n
alisis A

irfo
il D

o
u
b
le-S

lo
t F

lap
 L
S
 (0

1
)-0

4
1
7
 M

o
d
 D
en
g
an
 A
irfo

il T
an
p
a F

lap
 N
asa 

 S
C
 (2

) 0
6
1
0
 

   
5
4
 

 - G
a
g
u
k Ja

tisu
ka
m
to
, M

irn
a
 S
a
ri 

 

  [K
E
-0
0
9
8
7
] 

 

 V
isu

alisasi F
lu
k
tu
asi T

ek
an
an
 D
alam

 T
ab
u
n
g
 U
d
ara P

o
m
p
a H

yd
ram

 P
ad
a V

ariasi 
 D
iam

eter L
u
b
an
g
 D
u
d
u
k
an
 K
atu

p
 L
im

b
ah
 

   
5
5
 

 - M
a
d
e S
u
a
rd
a
, M

a
d
e S
u
cip
ta
, I G

u
sti K

o
m
a
n
g
 D
w
ija
n
a
 

 

  [K
E
-0
0
9
8
8
] 

 

 P
en
g
u
jian

 G
eo
m
etri B

ack
w
ard

-facin
g
 S
tep

 d
en
g
an
 v
ariasi B

ilan
g
an
 R
e
y
n
o
ld
s 

 

5
6
 

 - S
teven

 D
a
rm
a
w
a
n
 

 

  [K
E
-0
0
9
8
9
] 

 

 P
en
g
aru

h
 V
ariasi D

iam
eter P

ip
a P

en
y
erap

 T
erh

ad
ap
 U
n
ju
k
 K
erja K

o
lek

to
r S

u
ry
a 

 T
u
b
u
lar T

ersu
su
n
 S
eri D

en
g
an
 M

en
g
g
u
n
ak
an
 P
asir S

eb
ag
ai M

ed
ia P

en
yim

p
an
 P
an
as 

   
5
7
 

 - K
etu
t A
sta
w
a
 d
a
n
 N
en
g
a
h
 S
u
a
rn
a
d
w
ip
a
 

 



 

P
en
g
aru

h
 P
en
am

b
ah
an
 Z
at A

d
itif P

ad
a B

io
d
iesel T

erh
ad
ap
 E
m
isi G

as B
u
an
g
 D
an
 

 S
p
esific F

u
el C

o
n
su
m
p
tio

n
 

  
5
8
 

 - G
.G
.S
. P
ra
ta
m
a
, I K

.G
. W
irw

a
n
, A
. G
h
u
rri 

 

  [K
E
-0
0
9
8
1
2
] 

 

U
ji S

ifat F
isik

 B
io
d
iesel S

eb
ag
ai B

ah
an
 B
ak
ar A

ltern
atif 

5
9
 

 - A
.A
.G
.O
. A
rd
h
istira

, I K
.G
. W
ira
w
a
n
, K
. A
sta
w
a
 

 

  [K
E
-0
0
9
8
1
3
] 

 

 P
en
g
aru

h
 P
en
cam

p
u
ran

 B
io
d
iesel D

en
g
an
 S
o
lar T

erh
ad
ap
 E
m
isi G

as B
u
an
g
 

 

6
0
 

 - I W
. W
a
rism

a
n
, I K

.G
. W
irw

a
n
, K
. A
sta
w
a
 

 

  [K
E
-0
0
9
8
1
5
] 

 

 E
fek

 K
o
n
sen

trasi P
artik

el T
iO
2
 T
erh

ad
ap
 K
o
efisien

 K
o
n
v
ek
si p

ad
a P

en
u
k
ar K

alo
r 

d
en
g
an
 P
ip
a S

p
iral 

   
6
1
 

 - S
ri P

o
ern
o
m
o
 S
a
ri, P

ekik S
ih
 B
a
sko
ro
, S
a
h
ru
l R
o
m
a
d
o
n
, A
stu
ti 

 

  [K
E
-0
0
9
8
1
6
] 

 

 P
eran

can
g
an
 K
en
d
araan

 P
ro
to
ty
p
e H

yb
rid

 S
h
ell E

co
 M

arath
o
n
 k
ate

g
o
ri U

rb
an
 C
o
n
cep

t 
 

6
2
 

 - M
u
h
a
m
m
a
d
 L
u
q
m
a
n
, S
T
., M

T
, A
g
u
n
g
 D
w
i S
a
p
to
, S
T
, M

T
 

 



 

P
rep

arasi H
yb
rid

 N
an
o
flu

id
a d

en
g
an
 P
en
am

b
ah
an
 S
u
rfak

tan
 K
atio

n
ik
 

 - W
a
ya
n
 N
a
ta
 S
ep
tia
d
i, Id

a
 A
yu
 N
yo
m
a
n
 T
itin

 T
risn

a
d
ew
i, I G

u
sti K

etu
t S
u
ked

a
n
a
, 

6
3
 

N
a
n
d
y P
u
tra

 
 

  [K
E
-0
0
9
8
1
9
] 

 

P
en
u
ru
n
an
 T
em

p
eratu

r O
p
erasio

n
al C

P
U
 d
en
g
an
 P
en
g
g
u
n
aan

 C
ascad

e H
eat P

ip
e 

6
4
 

 - W
a
ya
n
 N
a
ta
 S
ep
tia
d
i, Im

a
n
u
el A

d
a
m
 T
n
u
n
a
y, I K

etu
t G
ed
e W

ira
w
a
n
 

 

  [K
E
-0
0
9
8
2
0
] 

 

 H
am

b
atan

 T
erm

al H
eat P

ip
e S

o
lar K

o
lek

to
r p

ad
a A

p
lik

asi P
em

an
as A

ir R
u
m
ah
 T
an
g
g
a 

d
an
 S
istem

 P
erh

o
telan

 

   
6
5
 

 - W
a
ya
n
 N
a
ta
 S
ep
tia
d
i, A

g
u
s S
a
ska

ra
 Y
o
g
a
, I K

etu
t G
ed
e W

ira
w
a
n
 

 

  [K
E
-0
0
9
8
2
1
] 

 

 B
eb
an
 P
en
d
in
g
in
an
 H
eat P

ip
e A

ir C
o
n
d
itio

n
in
g
 (H

p
ac) d

en
g
an
 d
an
 T
an
p
a B

ag
ian

 
 A
d
iab

atik
 

   
6
6
 

 - W
a
y
an
 N
ata S

ep
tiad

ii, H
en
d
ra W

ijak
san

a, M
ad
e R

ick
i M

u
rti 

 

  [K
E
-0
0
9
8
2
2
] 

 

 A
n
alisa S

istem
 H
eat P

ip
e A

ir C
o
n
d
itio

n
in
g
 (H

P
A
C
) p

ad
a S

istem
 A
ir C

o
n
d
itio

n
in
g
 

d
en
g
an
 S
irk

u
lasi U

d
ara S

eg
ar 

   
6
7
 

 - W
a
y
an
 N
ata S

ep
tiad

i, H
en
d
ra W

ijak
san

a, I M
ad
e R

ick
i M

u
rti, I K

etu
t A

staw
a 

 



 

A
rak

 B
ali S

eb
ag
ai B

ah
an
 B
ak
a
r M

esin
 E
m
p
at d

an
 D
u
a L

an
g
k
ah
 T
erh

ad
ap
 U
n
ju
k
 K
erja 

 - I G
u
sti K

etu
t S
u
ka
d
a
n
a
, I K

etu
t G
ed
e W

ira
w
a
n
, I M

a
d
e A
stika

 

6
7
 

  [K
E
-0
0
9
8
2
6
] 

 

A
n
alisis R

esik
o
 P
ip
a G

as B
aw

ah
 T
an
ah
: T

in
jau

an
 sim

u
lasi d

aerah
 P
erk

o
taan

 K
ab
u
p
aten

 
 

Jem
b
er 

6
8
 

 - A
g
u
s T
rio
n
o
 

 

  [K
E
-0
0
9
8
2
7
] 

 

P
en
g
aru

h
 P
en
g
g
u
n
aan

 B
ah
an
 B
ak
ar L

iq
u
efied

 G
as fo

r V
eh
icle (L

G
V
) T

erh
ad
ap
 

 k
o
n
su
m
si b

ah
an
 b
ak
ar, k

o
n
su
m
si b

ah
an
 b
ak
ar sp

esifik
 d
an
 E
m
isi G

as B
u
an
g
 P
ad
a 

 

M
o
b
il 

6
9
 

 - G
ed
e B
a
yu
 W
iria

 E
sa
p
u
tra
, I.G

.B
 W
ija
ya
 K
u
su
m
a
, A
n
a
k A
g
u
n
g
 A
d
h
i S
u
rya
w
a
n
 

 

  [K
E
-0
0
9
8
2
8
] 

 

 V
ariasi K

ecep
atan

 F
lu
id
isasi T

erh
ad
ap
 P
erfo

rm
an
si G

asifik
asi B

io
m
asa D

u
al R

eak
to
r 

 

F
lu
id
ized

 B
ed
 

7
0
 

 - I N
yo
m
a
n
 S
u
p
ra
p
ta
 W
ia
ya
, I W

a
ya
n
 Jo
b
ix E

va
ya
n
a
, I P

u
tu
 L
o
ka
n
ta
ra
, R
u
km
i S
a
ri 

 H
a
rta
ti 

 

  [K
E
-0
0
9
8
2
9
] 

 

 A
n
alisis P

erfo
rm

an
si P

em
b
an
g
k
it L

istrik
 T
en
ag
a G

as P
.T
. In

d
o
n
esia P

o
w
er P

em
aro

n
 

 

7
1
 

 - H
en
d
ra
 K
. S
, I K

.G
. W
ira
w
a
n
, I G

.K
. S
u
ka
d
a
n
a
 

 



P
ro

s
id

in
g

 K
o

n
fe

re
n
s
i N

a
s
io

n
a

l E
n

g
in

e
e

rin
g

 P
e

rh
o

te
la

n
 IX

 - 2
0

1
8

 (x
x
x
-x

x
x
) 

 
IS

S
N

 x
x
x
x
x
-x

x
x
x
  

  *M
a
d
e
 H

e
n
d
ra

 P
u
tra

 S
u
d
i: T

e
l./F

a
x
.: 0

8
5
7
-3

8
2
3
-8

0
9
3

 
E

-m
a
il: h

e
n
d
ra

p
u
tra

s
u
d
i@

g
m

a
il.c

o
m

 


T

e
k
n
ik

 M
e
s
in

 U
n
iv

e
rs

ita
s
 U

d
a
y
a
n
a
 2

0
1
8
 

 

A
n
alisa K

in
erja T

h
erm

al H
eat P

ip
e A

ir C
o
n
d
itio

n
in
g
 (H

P
A
C
) P

o
sisi V

ertical D
an
 

 H
o
rizo

n
tal 

  
7
1
 

 - I K
a
d
ek D

w
in
 S
u
rya

 A
d
ita
m
a
, W
a
ya
n
 N
a
ta
 S
ep
tia
d
i, H

en
d
ra
 W
ija
ksa

n
a
 

 

  [K
E
-0
0
9
8
3
1
] 

 

A
n
alisa K

in
erja T

h
erm

al H
eat P

ip
e A

ir C
o
n
d
itio

n
in
g
 (H

P
A
C
) d

en
g
an
 d
an
 T
an
p
a 

 B
ag
ian

 A
d
iab

atik
 Y
an
g
 D
ip
asan

g
 P
ad
a P

o
sisi H

o
rizo

n
tal 

  
7
2
 

 - I M
a
d
e D

w
i Ja

n
u
 W
a
n
a
n
th
a
, W
a
ya
n
 N
a
ta
 S
ep
tia
d
i, H

en
d
ra
 W
ija
ksa

n
a
 

 

  [K
E
-0
0
9
8
3
2
] 

 

 R
an
can

g
an
 P
en
elitian

 A
irb

last A
to
m
izer U

n
tu
k
 K
o
m
p
o
r P

em
b
ak
aran

 M
a
y
at 

 

7
3
 

 - A
in
u
l G
h
u
rri, I D

ew
a
 P
u
tra
 S
w
a
stika

, R
a
ym
o
n
d
 N
ich
o
la
s S
ila
la
h
i, M

. D
w
i 

 E
rg
ia
n
to
 

 

  [K
E
-0
0
9
8
3
3
] 

 

 P
en
g
aru

h
 P
ro
ses R

efin
in
g
 M

in
y
ak
 B
ek
as S

eb
ag
ai B

ah
an
 B
ak
u
 B
io
d
iesel 

 

7
4
 

 - N
.M
. S
u
a
n
iti d

a
n
 I W

. B
. A
d
n
y 

 

            



M
a

d
e

 H
e

n
d

ra
 P

u
tra

 S
u

d
i e

t a
l. • P

ro
s
id

in
g

 K
N

E
P

 IX
 –

 2
0

1
8

 • IS
S

N
 X

X
X

X
-X

X
X

X
                                               2

 

P
E

R
B

A
N

D
IN

G
A

N
 K

E
K

E
R

A
S

A
N

 D
A

N
 S

T
R

U
K

T
U

R
 M

IK
R

O
 P

A
D

A
 P

R
O

S
E

S
 

F
O

R
G

IN
G

 P
A

D
A

 P
E
M

B
U

A
T
A

N
 G

A
M

E
L
A

N
 B

A
L
I 

 

M
a
d
e
 H

e
n
d
ra

 P
u
tra

 S
u
d
i 1

)* I G
u
s
ti N

g
u
ra

h
 P

ria
m

b
a
d
i 2

) I K
e
tu

t G
e
d
e
 S

u
g
ita

 3
) 

1
,2

,3
)J

u
ru

s
a
n
 T

e
k
n
ik

 M
e
s
in

 U
n
iv

e
rs

ita
s
 U

d
a
y
a
n
a
, K

a
m

p
u
s
 B

u
k
it J

im
b
a
ra

n
 B

a
li  

  

A
b
s
tra

k
 

 
G

a
m

e
la

n
 m

e
ru

p
a

k
a

n
 a

la
t 

m
u
s
ik

 
k
e

ra
w

ita
n

 
y
a

n
g

 
te

rb
u

a
t 

d
a

ri 
b
a

h
a

n
 
lo

g
a
m

 
y
a

itu
 
p
e

ru
n
g

g
u

. 
P

ro
s
e

s
 p

e
m

b
u

a
ta

n
y
a

 d
ip

e
rlu

k
a

n
 

p
e

n
g
k
a

jia
n

 
ilm

ia
h

 
y
a

n
g

 
m

e
n
d

a
la

m
 
s
a

la
h

 
s
a

tu
n

y
a
 
p

a
d
a

 
p
ro

s
e
s
 
te

m
p

a
. 

P
ro

s
e

s
 
p

e
n

e
m

p
a

a
n

 
y
a

n
g

 
d
ig

u
n

a
k
a

n
 
a
d

a
la

h
 
p

ro
s
e

s
 

tra
d

is
io

n
a

l fo
rg

in
g

 y
a

n
g

 m
a
s
ih

 b
e

rtu
m

p
u

 p
a
d

a
 k

e
m

a
m

p
u
a

n
 te

n
a

g
a

 m
a

n
u

s
ia

.  K
e

le
m

a
h
a

n
 p

a
d

a
 p

ro
s
e
s
 tra

d
is

io
n

a
l fo

rg
in

g
 a

d
a

la
h
 

p
e

m
a
d

a
ta

n
 a

n
ta

ra
 m

a
te

ria
l s

a
tu

 d
e
n

g
a
n

 m
a

te
ria

l la
in

y
a

 tid
a
k
 m

e
ra

ta
 s

e
h

in
g

g
a
 m

e
n

g
a

k
ib

a
tk

a
n
 te

rja
d

in
y
a

 c
a

c
a
t re

ta
k
 p

a
d

a
 b

ila
h
 

g
a

m
e
la

n
 

a
ta

u
p
u

n
 

p
e

n
u

ru
n
a

n
 

s
ifa

t 
m

e
k
a
n

is
 

m
a

te
ria

l, 
m

a
k
a

 
d

ip
e

rlu
k
a

n
y
a

 
s
u

a
tu

 
M

e
s
in

 
fo

rg
in

g
. 

H
a

m
m

e
r 

fo
rg

in
g

 
m

a
c
h

in
e
 

d
ih

a
ra

p
k
a

n
 d

a
p

a
t m

e
m

p
e

rm
u
d

a
h

, m
e

m
p

e
rin

g
a

n
, m

e
n

g
e

fis
ie

n
k
a
n

 w
a

k
tu

 y
a

n
g

 d
ib

u
tu

h
k
a
n

 d
a

la
m

 p
ro

s
e
s
 p

e
n

e
m

p
a

a
n

 g
a

m
e
la

n
 

u
n

tu
k
 m

e
n

g
h
a

s
ilk

a
n

 p
e

n
e
m

p
a
a

n
 y

a
n

g
 b

a
ik

 d
a
n

 b
e
b

a
n

 te
m

p
a

 y
a

n
g

 d
i tim

b
u
lk

a
n

 k
o

n
s
ta

n
. 

M
a

te
ria

l 
y
a

n
g

 
d

ig
u

n
a
k
a

n
 

a
d
a

la
h

 
m

a
te

ria
l 

p
e

ru
n
g

g
u

 
h
a

s
il 

c
o

ra
n

 
y
a

itu
 

c
a
m

p
u

ra
n

 
a
n

ta
ra

 
C

u
-S

n
. 

K
o

m
p

o
s
is

i 
p

a
d
u

a
n

 
y
a

n
g
 

d
ig

u
n
a

k
a

n
 a

d
a

la
h

 p
e
rb

a
n
d

in
g
a

n
 k

o
m

p
o

s
is

i p
e

ru
n

g
g

u
 d

e
n
g

a
n

 tim
a

h
 p

u
tih

 y
a

itu
: 1

0
 C

u
 : 3

 S
n

. P
e

n
g
a

m
b
ila

n
 d

a
ta

 u
ji k

e
k
e

ra
s
a
n
 

m
e

n
g
g

u
n
a

k
a
n

 m
e

to
d

e
 v

ic
k
e

r (A
S

T
M

 E
 9

2
-8

2
) d

a
n

 p
e

n
g
a

m
b
ila

n
 g

a
m

b
a

r s
tru

k
tu

r m
ik

ro
 d

e
n
g

a
n

 m
ik

ro
s
k
o

p
 o

p
tik

. H
a

s
il p

e
n

e
litia

n
 

m
e

n
u
n

ju
k
a

n
 k

e
m

e
ra

ta
a
n

 k
e

k
e

ra
s
a
n

 p
a

d
a
 s

e
tia

p
 b

a
g

ia
n

 b
ila

h
 te

rd
a
p

a
t p

a
d
a

 h
a

m
m

e
r fo

rg
in

g
 m

a
c
h
in

e
. H

a
s
il n

ila
i k

e
k
e

ra
s
a
n
 

d
id

a
p
a

t p
a

d
a

 p
ro

s
e

s
 h

a
m

m
e

r fo
rg

in
g

 m
a

c
h
in

e
 s

e
b
e

s
a

r 2
1
2

 k
g

/m
m

2 d
a

n
 p

a
d

a
 p

ro
s
e

s
 fo

rg
in

g
 tra

d
is

io
n

a
l s

e
b

e
s
a

r 2
1

3
 k

g
/m

m
2. 

P
a

d
a

 h
a

s
il fo

to
 s

tru
k
tu

r m
ik

ro
 d

id
a

p
a

tk
a

n
 fa

s
a

 α
 (C

u
) d

a
n
 fa

s
a

 α
 +

 γ
. B

e
rd

a
s
a

rk
a
n

 h
a

s
il p

e
n

e
litia

n
 k

e
k
e

ra
s
a

n
 d

a
n
 p

e
n
g
a

m
a

ta
n
 

s
tru

k
tu

r m
ik

ro
 d

ik
e

ta
h

u
i b

a
h

w
a

 p
ro

s
e

s
 tra

d
is

io
n

a
l fo

rg
in

g
 m

e
m

ilik
i s

p
e

s
ifik

a
s
i k

u
a

lita
s
 y

a
n
g

 b
a

ik
 te

rh
a

d
a
p

 m
u
tu

 d
a

ri h
a
s
il b

ila
h
 

p
e

n
e
m

p
a
a

n
 d

ib
a

n
d

in
g

k
a
n

 d
e
n
g

a
n

 h
a

m
m

e
r fo

rg
in

g
 m

a
c
h

in
e
 p

a
d

a
 p

e
m

b
u

a
ta

n
 g

a
m

e
la

n
 B

a
li. 

 K
a

ta
 K

u
n
c
i : k

e
k
e

ra
s
a
n

, s
tru

k
tu

r m
ik

ro
, h

a
m

m
e

r fo
rg

in
g

 tra
d

is
io

n
a

l, h
a

m
e

r fo
rg

in
g

 m
a

c
h
in

e
 

 
A

b
s
tra

c
t  

 
 G

a
m

e
la

n
 

is
 

a
 

m
u
s
ic

a
l 

in
s
tru

m
e

n
t 

m
a

d
e

 
o

f 
m

e
ta

l 
m

a
te

ria
l, 

b
ro

n
z
e

. 
T

h
e

 
p

ro
c
e

s
s
 

o
f 

m
a

k
in

g
 

it 
re

q
u

ire
d

 
a

 
d

e
e

p
 

s
c
ie

n
tific

 
a

s
s
e

s
s
m

e
n

t, o
n

e
 o

f th
e
m

 is
 fo

rg
in

g
. T

h
e

 fo
rg

in
g

 p
ro

c
e
s
s
 u

s
e
d

 is
 a

 tra
d
itio

n
a

l p
ro

c
e

s
s
 th

a
t s

till re
lie

s
 o

n
 th

e
 a

b
ility

 o
f h

u
m

a
n

 la
b
o

r. 
T

h
e

 w
e

a
k
n

e
s
s
 o

f u
s
in

g
 tra

d
itio

n
a

l fo
rg

in
g

 p
ro

c
e
s
s
 is

 th
e

 c
o
m

p
re

s
s
io

n
 b

e
tw

e
e

n
 m

a
te

ria
l o

n
e

 w
ith

 o
th

e
r m

a
te

ria
l w

h
ic

h
 m

ig
h
t b

e
 

u
n

e
v
e

n
, re

s
u

ltin
g

 in
 th

e
 o

c
c
u

rre
n

c
e

 o
f c

ra
c
k
e

d
 d

e
fe

c
ts

 in
 th

e
 g

a
m

e
la

n
 b

la
d

e
s
 o

r th
e

 d
e
te

rio
ra

tio
n

 o
f m

e
c
h
a

n
ic

a
l p

ro
p

e
rtie

s
 o

f th
e

 
m

a
te

ria
l. H

e
n
c
e

, a
 fo

rg
in

g
 m

a
c
h

in
e

 is
 n

e
e

d
e

d
. H

a
m

m
e

r fo
rg

in
g
 m

a
c
h
in

e
 is

 e
x
p

e
c
te

d
 to

 fa
c
ilita

te
, lig

h
te

n
 a

n
d
 s

h
o

rte
n

 th
e

 tim
e
 

re
q

u
ire

d
 in

 th
e
 p

ro
c
e
s
s
 o

f fo
rg

in
g

 th
e
 g

a
m

e
la

n
 to

 p
ro

d
u

c
e

 a
 g

o
o

d
 fo

rg
in

g
 a

n
d

 c
o

n
s
ta

n
t w

ro
u
g

h
t lo

a
d
s
. 

T
h

e
 m

a
te

ria
l u

s
e

d
 is

 a
 b

ro
n

z
e

 c
a

s
tin

g
 m

a
te

ria
l th

a
t is

 a
 m

ix
tu

re
 o

f C
u

- S
n

. T
h

e
 c

o
m

p
o
s
itio

n
 o

f th
e

 a
llo

y
 u

s
e

d
 is

 th
e

 ra
tio

 o
f b

ro
n

z
e
 

c
o

m
p

o
s
itio

n
 

w
ith

 
w

h
ite

 
tin

: 
1
0

 
C

u
 

: 
3

 
S

n
. 

In
ta

k
e

 
o

f 
h
a

rd
n

e
s
s
 

d
a

ta
 
is

 
te

s
te

d
 

u
s
in

g
 

V
ic

k
e

r 
m

e
th

o
d

 
(A

S
T

M
 

E
 

9
2

-8
2

) 
a

n
d
 

m
ic

ro
s
tru

c
tu

re
 s

h
o
o

tin
g

 w
ith

 a
n

 o
p

tic
a
l m

ic
ro

s
c
o

p
e

. T
h

e
 re

s
u

lts
 s

h
o

w
e

d
 th

e
 e

v
e

n
n

e
s
s
 o

f h
a

rd
n

e
s
s
 in

 e
a
c
h

 s
e
c
tio

n
 o

f th
e

 s
la

ts
 

fo
u

n
d

 in
 th

e
 h

a
m

m
e

r fo
rg

in
g
 m

a
c
h
in

e
. T

h
e

 re
s
u
lts

 o
f h

a
rd

n
e

s
s
 v

a
lu

e
s
 o

b
ta

in
e

d
 in

 th
e
 p

ro
c
e

s
s
 o

f h
a
m

m
e

r fo
rg

in
g

 m
a

c
h

in
e
 

a
m

o
u
n

te
d
 to

 2
1

2
 k

g
 / m

m
2 a

n
d

 in
 th

e
 tra

d
itio

n
a

l fo
rg

in
g
 p

ro
c
e

s
s
 o

f 2
1

3
 k

g
 / m

m
2. In

 th
e

 m
ic

ro
s
tru

c
tu

ra
l im

a
g

e
, w

e
 g

e
t α

 (C
u

) a
n

d
 

α
 +

 f p
h

a
s
e

s
. B

a
s
e

d
 o

n
 th

e
 re

s
u

lt o
f h

a
rd

n
e
s
s
 s

tu
d

y
 a

n
d
 o

b
s
e

rv
a

tio
n
 o

f m
ic

ro
s
tru

c
tu

re
, it is

 k
n
o

w
n

 th
a

t tra
d

itio
n

a
l fo

rg
in

g
 p

ro
c
e
s
s
 

h
a

s
 a

 g
o
o

d
 q

u
a

lity
 s

p
e

c
ific

a
tio

n
 to

 th
e

 q
u

a
lity

 o
f th

e
 fo

rg
in

g
 b

la
d

e
 a

s
 c

o
m

p
a

re
d

 to
 h

a
m

m
e
r fo

rg
in

g
 m

a
c
h

in
e

 p
ro

c
e

s
s
 in

 B
a

lin
e
s
e

 
g

a
m

e
la

n
 m

a
k
in

g
 

 K
e

y
w

o
rd

s
 : h

a
rd

n
e

s
s
, m

ic
ro

s
tru

c
tu

re
, tra

d
itio

n
a
l fo

rg
in

g
, h

a
m

m
e

r fo
rg

in
g

 m
a

c
h
in

e  
 

 

1
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P
e
n
d
a
h
u
lu

a
n
 

G
a
m

e
la

n
 
m

e
ru

p
a
k
a
n
 
s
e
p
e

ra
n
g
k
a
t 

a
la

t 
m

u
s
ik

 
y
a

n
g
 

te
rb

u
a
t 

d
a
ri 

b
a

h
a
n
 

lo
g
a
m

 
y
a

n
g
 

m
e
n
ja

d
i 

p
e
ra

n
g
k
a
t 

p
e
n
tin

g
 

d
a

la
m

 
m

u
s
ik

 
k
a
ra

w
ita

n
. 

K
e
te

rta
rik

a
n
 

m
u
s
ik

 
g
a
m

e
la

n
 

in
i 

d
is

e
b

a
b
k
a
n
 

o
le

h
 

b
e
b
e
ra

p
a
 

k
e
is

tim
e
w

a
a

n
 

p
a
d
a
 

a
s
p

e
k
 

a
u
d
io

 
d

a
n
 

v
is

u
a
ln

y
a

. K
e

is
tim

e
w

a
a
n
 p

a
d
a
 a

u
d

io
 m

e
lip

u
ti : w

a
rn

a
 

b
u
n

y
i 

(to
n
e
 
c
o
lo
u
r), 

la
ra

s
 

(s
c
a
le
 
s
y
s
te
m

), 
e
m

b
a
t 

(in
te

rv
a
l) 

d
a
n
 

p
e
la

y
a

n
g

a
n

 
(s
o
u
n
d
 
w
a
v
e

), 
s
e
d
a

n
g
k
a
n
 

k
e
is

tim
e
w

a
a
n
 

p
a
d
a

 
v
is

u
a
ln

y
a
 

m
e
lip

u
ti 

: 
B

e
n
tu

k
, 

k
o
n
s
tru

k
s
i, 

k
e
in

d
a
h

a
n

 
m

a
te

ria
l 

y
a

n
g
 

d
ip

a
k
a
i, 

o
rn

a
m

e
n
n

y
a
 [1

]. 

B
a
h

a
n
 

b
a
k
u
 

p
a
d
a
 

p
e
m

b
u
a
ta

n
 

g
a
m

e
la

n
 

in
i 

a
d
a

la
h

 
p
e
ru

n
g
g

u
 

y
a

n
g
 

m
e
ru

p
a
k
a
n
 

p
a
d

u
a
n

 
a
n

ta
ra

 
te

m
b
a
g
a
 

d
a
n
 

tim
a
h
 

(C
u
-Z

n
), 

m
a
trik

 
te

m
b
a
g
a
 

m
e
m

p
u
n

y
a

i 
b
e
b

e
ra

p
a
 

k
e
u
n
g
g
u

la
n
 

y
a

itu
 

m
e
m

p
u
n

y
a

i 
k
e
u
le

ta
n
 y

a
n

g
 tin

g
g
i d

a
n
 ta

h
a
n
 k

o
ro

s
i. P

a
d
u
a

n
 lo

g
a
m

 
n
o
n
 
fe
rro

 
p
e
ru

n
g
g
u

 
m

e
m

ilik
i 

s
ifa

t-s
ifa

t 
a
n
ta

ra
 

la
in

 
m

a
m

p
u
 d

ib
e
n
tu

k
 d

e
n
g
a

n
 b

a
ik

, p
e
n
g
h

a
n
ta

r p
a
n
a
s
 d

a
n
 

lis
trik

 
y
a

n
g
 

b
a

ik
, 

m
e
m

p
u
n

y
a

i 
w

a
rn

a
 

y
a

n
g
 

m
e
n
a
rik

, 

ta
h
a

n
 k

a
ra

t, k
e
k
u
a
ta

n
 d

a
n

 k
e
k
a
k
u
a
n
n

y
a
 le

b
ih

 re
n
d

a
h
 

d
a
ri fe

rro
. P

a
d
u

a
n
 u

ta
m

a
 te

m
b
a
g
a
 d

e
n

g
a
n
 tim

a
h
 y

a
itu

 
lo

g
a
m

 
p
e
ru

n
g
g
u
 

m
e
ru

p
a
k
a
n
 

p
a
d

u
a
n
 

y
a
n

g
 

b
ia

s
a

n
y
a
 

d
ig

u
n
a
k
a
n
 u

n
tu

k
 p

e
ra

la
ta

n
 d

a
p

u
r, a

la
t-a

la
t m

u
s
ik

 d
a

n
 

b
a
ra

n
g
 k

e
ra

jin
a
n
 la

in
n

y
a
 [2

]. 

 
G

a
m

b
a

r 1
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a
m

e
la
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a
li  

P
a
d
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p
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s
e
s
 

p
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m

b
u
a
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n
 

g
a
m

e
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n
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i 

m
a
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p
 

s
e
p

e
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y
a

n
g
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a
ris

k
a
n
 

s
e
c
a
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n
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m
u
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n
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a
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 d
e
n

g
a
n

 p
e
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a
n
g
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e
d
e
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a
n
a
 d

a
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tra
d
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n
a

l s
e
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g

g
a
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e
y
e
b

a
b
k
a
n
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e
b
e
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p
a
 p

a
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m
e
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d
a
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m
 p
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s
e
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 p

e
n
g
e
c
o
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a
d
u
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g
a
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lit u

n
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d
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o
n
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P
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s
e
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p
e
n
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p
a
a
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rg
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g
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y
a

n
g
 



M
a

d
e

 H
e

n
d

ra
 P

u
tra

 S
u

d
i e

t a
l. • P

ro
s
id

in
g

 K
N

E
P

 IX
 –

 2
0

1
8

 • IS
S

N
 X

X
X

X
-X

X
X

X
                                               2

 

d
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u
n
a

a
k
a
n
 

a
d
a
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h
 

p
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s
e

s
 

tra
d
is

io
n
a
l 
fo
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in
g

 
y
a
n

g
 

m
a
s
ih

 
b
e
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m
p
u
 
p
a
d

a
 
k
e
m

a
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p
u
a
n
 
te

n
a
g
a
 
m

a
n
u
s
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T

e
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a
p
a
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a
n

y
a
k
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e
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m
a
h
a
n
 p

a
d
a
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ro
s
e
s
 p

e
n

e
m

p
a
a
n
 

d
e
n
g

a
n
 

p
ro

s
e
s
 
tra

d
is

io
n
a
l 
fo
rg
in
g

 
in
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s
a
la

h
 
s
a
tu

n
y
a
 

a
d
a

la
h
 

p
e
m

a
d
a
ta

n
 

a
n
ta

ra
 

m
a
te

ria
l 

s
a
tu

 
d
e

n
g

a
n
 

m
a
te

ria
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in
y
a
 tid

a
k
 m

e
ra
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 s

e
h
in

g
g
a
 m

e
n
g
a
k
ib

a
tk

a
n

 
te

rja
d
in

y
a
 

c
a
c
a
t 

re
ta

k
 

p
a
d
a
 

b
ila

h
 

g
a
m

e
la

n
 

a
ta

u
p
u

n
 

p
e
n
u
ru

n
a

n
 

s
ifa

t 
m

e
k
a
n
is

 
d
a
ri 

m
a
te

ria
l 

y
a

n
g
 

a
k
a
n
 

b
e
rp

e
n
g
a
ru

h
 te

rh
a
d
a

p
 k

u
a
lita

s
 s

u
a
ra

 d
a
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a
m

e
la

n
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]. 

C
a
ra

 
m

e
n
g
a
ta

s
i 

b
e

b
a
n

 
te

m
p
a
 

y
a
n

g
 

tid
a
k
 

k
o
n
s
ta

n
 d

a
n
 u

n
tu

k
 m

e
m

p
e
rk

e
c
il te

rja
d
in

y
a
 c

a
c
a

t m
a
k
a
 

d
ip

e
rlu

k
a
n
 
s
u
a
tu

 
a

la
t 
fo
rg
in
g
 
m
a
c
h
in
e
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M

e
s
in

 
te

m
p
a
 

(h
a
m
m
e
r 
fo
rg
in
g
 
m
a
c
h
in
e
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y
a
n
g
 

d
ig

u
n
a
k
a
n
 

o
le

h
 

p
e
ra

jin
 

m
e
n
g
g
u
n

a
k
a
n
 

te
n

a
g
a
 

m
o
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r 
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trik
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d
im

a
n
a
 

g
e
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k
 

ro
ta

s
i 

d
a
ri 

m
o
to

r 
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tik
 

a
k
a
n
 

d
iu

b
a
h
 

m
e
n
ja

d
i 

g
e
ra

k
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n
s
la

s
i 

u
n
tu

k
 
m

e
n
e
m

p
a
 
b
ila

h
 
g
a
m

e
la

n
 

y
a
n

g
 

d
ih

a
ra

p
k
a
n
 

d
a
p

a
t 

m
e
m

p
e
rm

u
d
a
h
, 

m
e
m

p
e
rin

g
a
n

, 
m

e
n
g
e
fis

ie
n
k
a
n
 w

a
k
tu

 y
a

n
g
 d

ib
u
tu

h
k
a
n
 d

a
la

m
 p

ro
s
e
s
 

p
e
n
e
m

p
a
a
n
 

g
a
m

e
la

n
 

g
a

n
g
s
a
 

u
n

tu
k
 

m
e
n
g
h
a
s
ilk

a
n
 

p
e
n
e
m

p
a
a
n
 

y
a

n
g
 

b
a
ik

 
d
a
n
 

b
e
b

a
n
 

te
m

p
a
 

y
a
n
g
 

d
i 

tim
b
u
lk

a
n
 

k
o
n
s
ta

n
. 

B
e
rd

a
s
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rk

a
n
 

p
e
n
je
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s
a
n
 

d
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ta
s
 

p
e
n
u
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 te
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 u
n
tu

k
 m

e
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k
u
k
a
n
 p

e
n
e
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n
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e
n
g
e
n
a
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p
ro

s
e
s
 

p
e

n
e
m

p
a
a
n
 

(fo
rg
in
g
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p

a
d
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p
e
m

b
u
a
ta

n
 

b
ila

h
 

g
a
m

e
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n
 

s
e
h
in

g
g

a
 

n
a

n
tin

y
a
 

d
a
p

a
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m
e
n
g
e
ta

h
u
i 
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u
tu

 
d
a
ri 

h
a
s
il 

b
ila

h
 
p
e

n
e
m

p
a
a

n
 
y
a
n

g
 
m

e
m

ilik
i 

s
p
e
s
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a
s
i 

k
u
a
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s
 y

a
n
g
 b

a
ik

 d
e
n
g
a
n

 m
e
m

b
a
n
d
in

g
a
n
 k

e
k
e
ra

s
a
n
 

d
a
n
 s

tru
k
tu

r m
ik

ro
 p

a
d
a
 p

ro
s
e
s
 tra

d
is

io
n
a

l fo
rg
in
g

 d
a

n
 

h
a
m
m
e
r 
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rg
in
g
 
m
a
c
h
in
e

 
p
a
d
a
 

p
e
m

b
u
a
ta

n
 

g
a
m

e
la

n
 

B
a
li. 

2
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M
e
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d
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e
n
e
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 P
e
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ia
p
a
n
 S

p
e
s
im

e
n
 U

ji 

M
a
te

ria
l 

y
a

n
g
 

d
ig

u
n
a
k
a
n
 

a
d
a
la

h
 

m
a
te

ria
l 

p
e
ru

n
g
g
u
 
h

a
s
il 

c
o
ra

n
 
y
a

itu
 
c
a
m

p
u
ra

n
 
a
n
ta

ra
 
C

u
-S

n
. 

K
o
m

p
o
s
is

i 
p
a

d
u
a

n
 

y
a
n
g
 

d
ig

u
n

a
k
a
n
 

a
d
a

la
h
 

p
e
rb

a
n
d
in

g
a

n
 k

o
m

p
o
s
is

i p
e
ru

n
g

g
u
 d

e
n

g
a
n
 tim

a
h
 p

u
tih

 
y
a

itu
: 

1
0
 

C
u
 

: 
3
 

S
n
, 

k
o
m

p
o
s
is

i 
y
a
n
g

 
b
ia

s
a
n

y
a

 
d
ig

u
n
a
k
a
n
 

o
le

h
 

p
e
ra

jin
 

d
e
n
g
a

n
 

b
e
ra

t 
1
,2

5
 

k
g
 

y
a

n
g
 

s
e
la

n
ju

tn
y
a

 
a
k
a
n
 

d
ila

k
u
k
a
n
 

p
ro

s
e
s
 

p
e

le
b
u
ra

n
 

d
a

n
 

p
e
n
g

e
c
o
ra

n
. 

B
ila

h
 

h
a
s
il 

d
a
ri 

p
e
n

g
e
c
o
ra

n
 

k
e
m

u
d
ia

n
 

a
k
a
n
 d

i te
m

p
a
 d

e
n

g
a
n
 p

ro
s
e
s
 tra

d
is

io
n
a

l fo
rg
in
g
 d

a
n
 

h
a
m
m
e
r 
fo
rg
in
g
 
m
a
c
h
in
e

. 
P

ro
s
e
s
 

tra
d
is
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n
a

l 
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rg
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g
 

y
a

itu
 

d
e

n
g
a

n
 

m
e
n
g
g
u
n
a
k
a
n
 

te
n

a
g
a
 

m
a
n
u
s
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y
a

n
g

 
d
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a
n
a
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e
b
a

n
 p

e
n

e
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p
a
a
n
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e
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s
a
r 3

1
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2
4
 N

.m
 te

ta
p
i 

b
e
s
a
rn

y
a

 b
e
b

a
n
 te

n
p
a
 d

a
p

a
t b

e
ru

b
a

h
-u

b
a
h
 te

rg
a

n
tu

n
g
 

p
a
d
a

 fa
k
to

r p
s
ik
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lo

g
i d

a
ri p

e
ra

jin
 d

a
n
 h
a
m
m
e
r fo

rg
in
g
 

m
a
c
h
in
e

 
a
d

a
la

h
 

m
e
s
in

 
te

m
p
a
 

y
a
n

g
 

d
im

ilik
i 

o
le

h
 

p
e
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jin
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H
a
m
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e
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fo
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in
g
 
m
a
c
h
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d
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e
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k
a
n
 

o
le

h
 

m
o
to

r 
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trik
 

s
e
b
a
g
a
i 

p
e
n
g
g

e
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k
n

y
a
 

b
e
b
a

n
 

y
a
n

g
 

d
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a
s
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a
n
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a
d
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 p

e
n
e
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a
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a
m
m
e
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in
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a
c
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e

 
in
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s
e
b
a
s
a
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0
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N
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. 

H
a
s
il 

d
a
ri 

p
ro

s
e
s
 

te
m

p
a
 

s
e
la

n
ju

tn
y
a

 
a
k
a
n
 

d
ila

k
u
k
a
n
 

p
ro

s
e
s
 

p
e
m

e
s
in

a
n
 

d
a
n

 
s
e
la

n
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y
a
 

a
k
a
n
 

d
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k
u
k
a
n
 

p
e
n
g
u
jia

n
 

k
e
k
e
ra

s
a
n
 

v
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k
e
r (A

S
T
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2
) d

a
n
 p

e
n
g
a
m

a
ta

n
 fo

to
 s

tru
k
tu

r 
m

ik
ro
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2
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  P
e
n

g
jia

n
 k

e
k
e
ra

s
a
n
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ic
k
e
rs

 

P
e
n

g
u
jia

n
 

k
e
k
e
ra

s
a
n
 

m
a
te

ria
l 

d
ila

k
u
k
a
n
 

d
e
n
g

a
n
 

m
e
n
g
g

u
n
a
k
a
n
 

p
e

n
g
u
jia

n
 

k
e
k
e
ra

s
a
n
 

d
e
n
g

a
n
 

m
e
to

d
e
 

v
ic

k
e
r. 

 
P

e
n
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u
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n
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a
n
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k
e
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m
e
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u
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e
n
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y
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n
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p
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d
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n
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a
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 d
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a
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u
ju
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a
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g
k
a
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 s
q
u
a
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a
s
e
 d
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m
o
n
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p
y
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m
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u
a
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a
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a
h
a

n
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n
 y

a
n
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e
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d
u
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p
u
n
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a
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y
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3
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0. P
a

d
a
 m

ik
ro

s
k
o
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e
s
in

 
p
e
n
g

u
jia

n
 

m
e
m

p
e
rg

u
n
a
k
a
n
 

s
k
a
la

 
p
e
m

b
e
s
a
ra

n
 

1
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