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ABSTRACT

Nowadays, technologies are more used in daily life especially in industries. Due to
expensive cost, there are some part of production line which are detected by people. The
research is study about colour detection on bottles by using image processing. On this
project, C# language is used for computation as a consequence it is the simplest language
which can be run effectively. The programme was able to sort the stained products out.
It could be adjusted both colour value and acceptable stained size in each packages.
Furthermore, the recorded data could be analysed on statistical programe.

Keywords: Image processing, Colour detection, C# language
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2.1 Colour terms
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2.2 Colour model

2.2.1 RGB
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0-255

R 255 255 255 125 25 2Bk 28§
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B O 0 (¢} 0 0 125 255 255 285 255 255 125

SU#t 2.4 RGB

2.2.2 HSV
HSV %39 HSB (hue, saturation, brightness) Qﬂﬁﬂﬁuﬁﬂﬂﬂ Alvy Ray Smith Tud
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1978 Wuainannsulaard RGB sanitu 3 Airmnslaun (hue, saturation, value)
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Hue A1 0° - 360°
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U 2.6 A1 Hue
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Saturation (Percentage)

Saturation 1A1 0 - 100%

Colour

UM 2.7 f1 Saturation




Value fifn 0 - 100%
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2.4 Correlated Colour Temperature (CCT)
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3.2.8 Aduino board

74 SRD-05VDC-SL-C
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Songle

sUf 3.8 Arduino board
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Set Color value

!
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Analyze Image
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Threshold image
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< Stop ><
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3.3.4 N1INAaDA

=
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AUUFUAIN mewamgﬂm 3.14 LLE‘]%'EIJ‘W 3.15

File

11NN

Appfy Black Area Percentage: 92.4289%
Hue min 52 Sat min 65 Value min 20
9 v ¢
Hue min 68 Sat max 255 Value max 255
v L v

Uﬁ 3.14 ¥NIBUEARINANTITATINTUAMURAUNRULYINELT 1

File

Apply Black Area Percentage: 93.0177%

Hue min T Sat min 85 Value min 20
Hue min 28 Sat max 255 Value max 255
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& Ay w 1 O € d‘i’ o @
wagdeyanlaninmsuszananarulysinsunsisduesisudnundduuguain &9

% a A o a e .
Wudayavesmsimszilugduuulndana txt Wethludinszddelulusunsy RStudio Tne
a a y . o da a ) [
nsiiudeyalsuunn (Quantitative data) Wusrwruvaafiaundlunianian uda

wanssaunsmuvie (Histogram)

File Edit Format View Help
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File Edit Code Yiew Plots Session Build Debug Profile Tools Help

o . oy

& sample.Rmd

"
pexnuwmm&wul—‘

1315

Console

. = M GoelofleTundion - Addins =

=
s XA e - + '@ insert - +Run~ ‘& ~
{r} LN
x <- scan("sample.txt™)
y <- scan("samplel.txt™)
Z <- scan("sample2.txt™)
f<-count (x)
g<-count (y)
h<-count (z)
i<-f[1,2]
j<-gl1,2]
k<-h[1,2]
barplot(c(i,j, k).
names. arg=c{"Lotl","Lot2", "Lot3"),
ylim=c(0,40),
col=c(rainbow(20)),
ylab="Number of stained bottle™)

R Console
& B
2
2
v 8
£
8 o
o
B
£ 2
Z o
Lot1 Lot2 Lot3
v
@ Chunk 1 : R Markdown =
50

X Project: (None)

sty | 1 =0
# |~ moortDataset - o List ~
1k Global Envitcanment ~ L
of 2 obs. of 2 variables A
Og 2 obs. of 2 variables
©h 2 obs. of 2 variables
values
al ‘table’ inmt [1:2, 1:2, 1:2] 20 6.
i 28L
] 41L
k 35L
mu0 10000 i
" M
Files Plots Packages Help Viewer =0

= o ' a o aa a =
5UN 3.20 wivauanimaiiegein1silasgiduunenlaunflunianiay

Taelusunsy Rstudio
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UNN 4

NANISAN®D

ﬂ; =1 al
H1519N 4.1 HaNSANWIURIUIRAELYY (Green bottle)

Green bottle

) Black area Hue Saturation Value

Percentage | \ax Min Max Min Max Min

| 92.6211 68 52 255 65 255 20
92.5482 68 52 255 65 255 20
92.4289 68 52 255 65 255 20
92.4183 68 52 255 65 288 20
92.3419 68 52 255 65 255 20
92.3209 68 52 255 65 255 20

AN9199 4.2 HANSANWIYRNAABIWY (Amber bottle)

Amber bottle
Diameter {
Hue Saturation Value
term) Black area
percentage | piay Min Max Min Max Min

25 93.0118 38 T 255 85 255 20

2 92.9336 38 7 255 85 255 20
1.5 92.8706 28 7 255 85 255 20

1 92.7586 38 7 255 85 255 20
0.5 92.7945 38 i 255 85 255 20

0 92.7263 38 7 255 85 255 20
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d3UNaNISANYT wasdalauauue

5.1 d@3Unanisinen

Tsunsuanusonsiaduanuiiaunfgtianauuueindilen (Green bottle) wazdsniu

Y [ ¢ o2 < o v ~

(Amber bottle) lm‘ummLaumuquaﬂmwamaﬂﬁMUWﬁﬂ%ﬂﬁﬂ’LUﬂﬁﬂﬂﬁ@Wnaamwwﬂ
o v 1 s o = d’)o.l
B9%0 VStarcam ju Eyed C25 IP @u13ansiadulafe 0.5 lwufiwns uenainddsaiunsa
dJ 1 s = - L4 . dl s d'q = = 2/
\WounenuIrUUTILANE (Pneumatic system) Witewdnuiafiiaunieanly uartuiindeya

= v

A o a ¢ v a 4 v
Dulwdana txt iivetunimszideyanisaifselsunsy RStudio I

5.2 Ugynniinu
(] & = W 1 = a o d. o ot e ala o=y
IﬂﬁqﬂqiﬂWﬂﬂQﬂﬂ%ﬁlﬂﬁﬁﬂﬁqﬂﬂqﬁNﬁﬁmaﬂUiwwLW@UWU??@ﬂﬂUﬂWNWUﬂW@EﬂNW

Ansent uaghinsuisenudvessenulunsandssussyiue

5.3 Yolausiuy
v v aa = ' o o a ad

1. msldnaesiifinnuaztBeagandt 720P (1280%720) MinAnin1snsaaduaRauUnif
= =3 1 a
HUWINENNIT 0.5 LURIUAS

2. aunsaweuselusunsuiugunIniduquanmieainszuuiindle 1wy wesl
101903 (Servomotor) niaseuulensedn (Hydraulic system)

3. ansnddeyalvimneilulusunsudugld wu lulasvenviidndiaa (Microsoft
Excel) 50 SPSS (Statistical Package for the Social Science)

4. @usnrevenlusunsulagnisiaundunisuszaianaluuiud (Realtime) Tu

BUIAR
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3R AuTagaad. 2547, sawdeasdaunfnuazlansedin, nqunna: d.d.m.
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wugns udlssTn. 2548. AuAd szuuiiauaiing Pneumatics System. nyanne:
AN AONW LBUA ABUTAY.

WA Usegnugisia. 2550. nasadvauiauind. nsunnwa: Sauudanasiud,

lyer, Nalbalwar and Pawade. 2017. Advances in Intelligent Systems Research:
Atlantis Press.

Noel M. Morris. 1991. Control Engineering. 4th ed. Berkshire: McGraw-Hill.

OLIVEIRA and CONCI. no date. Skin Detection using HSV color space. NiterAi:
Universidade Federal Fluminense.

miredafiudoya. WWaaINN: https://chalad.wordpress.com/subject/31241-2/
31241-esson-4/, Aufuiilo 9 SurAN 2560

Arduino. Lma'dﬁlm: https://www.arduino.cc/, ﬁuﬁmﬁa 30 @9UNAYN 2560

Color. wnasfiun: http://learn.leighcotnoir.com/artspeak/elements-color/
hue-value-saturation/, duduiile 30 damau 2560

Color. wnaefiun: http://presentitude.com/color-theory-part-iii/, Auduiile
30 &4n1AY 2560

Color. wnasfiun; http://www.digital-intermediate.co.uk/colour/colourbasics.htm,
dufuile 30 A 2560

Color Theory. wnaeTian: http://www.workwithcolor.com/about-page-01.htm,
duduiile 30 AawAw 2560

HSV. unaadiun: https://link.springer.com/referenceworkentry/10.1007%2F978-
0-387-48998-, Auduiile 30 AswiAu 2560
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Reference Designs ARE PROVIDED ”AS IS” AND “WITH ALL FAULTS. Arduino DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED,

REGARDING PRODUCTS, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
Arduino may make changes to specifications and product descriptions at any time, without notice. The Customer must not

rely on the absence or characteristics of any features or instructions marked “reserved” or “undefined.” Arduino reserves

these for future definition and shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to them.
The product information on the Web Site or Materials is subject to change without notice. Do not finalize a design with this information.

ARDUIND 1s a registered trademark.
Use of the ARDUINO name must be compliant with http://wuu.arduino.cc/en/Main/Policy



Model : C25

Features

System

Video

Night Vision

Audio

PIT

Network

~ G20 ot saigs
SPECIAL OFFER, %

720P HD Lens | ONVIF/RISP protocol | One key setup WiFi

Two way Audio | Triple siream

System security
Free DDNS

View by phone
Local Storage
Monitor Advantage

PnP

Sever cluster
UID Technology

Super Client

0s

Control protocol
Video coding

Bit Rate

Processor
Compression Format
Frame rate
Resolution

Picture Adjustment
Sensor

Minimum illumination
SNR

IR control

Electronic shutter
CMOS
Lens/viewing angle
Night vision
Compression format
Input

QOutput

PIT

Preset Postion
network interface
Network Protocol

wireless network security

Online visitor
IP address
WIFI

Account, password authority management

Free DDNS, supports dynamic IP.
Support HD pic 10S, Android mobile view (iOS 4.3. Android OS 2.3 above)
support up to 64GB MicroSD card ; 24-hour loop recording.

Support PC computer monitoring, smartphone multi-pic view.

Plug & Play,99% penetration rate, Easy to setup: 1. connect the network cable and power adapter,

2.install APP, scan UID code to add camera. 3,Click online camera to view the camera.
Using Amazon Cloud PnP servier cluster, intelligent application and super stable

UID scan technology applied, easy to operate, and highly confidential.

1,4,9,16,25,36, 64,81-

channel central management software, no user number limitation , centralized surveillance,

remote record and playback, alarm email ect.

Embedded Linux OS

ONVIF 2.4 protocol, high interoperability

Multi stream: 720P@30fps+VGA@30fps+QVGA@30fps+720P @1fsJPEG capture
CBR/VBR, output bit rate range: 128~4096kbps

Hi processor, built in ARMS926 @Max. 440MHz and high-speed video co-processor

H.264 baseline profile@levels:3.1/Motion-JPEG
30fps/24fps (720p)

720P(1280"720), VGA, QVGA

Contrast, Brightness, Saturation are adjustable.

1/4 720p Progressive CMOS sensor

0.8Lux/F1. 4 C(colourful model ) ,0.3Lux/F1. (B&W mode>
239dB

IR turned on: night vision view enabled, infrared Ray, ICR auto detect.
IR turned off: night vision disabled, infrared ray off, ICR stay in day view mode.

1/50s(1/60s> -1/100, 000s

support AWB, AGC, BLC

3.6mm@F1.4/56.14?

Dual IR-CUT Filter auto switch, 11pcs 850nm®5mm LED,10m IR distance
ADPCM/32kbps

1 Channel Line in (3.5mm phone jack) &1 Channel Internal -48dB Microphone
1 Channel Line out (3.5mm phone jack)&Internal speaker(8Q1W)
Pan;355°,Tilt:120°

suppor up to 15 preset postions

10Base-T/100Base-TX Ethernet interface

TCP/PHTTR, TCP,UDP,SMTP,FTP,DHCP,DNS,DDNS ,NTP,UPnRP,RTSP, P2P,onvif etc.
one key wifi setup,don't need network cable .

Support 4 online visitors simutaneoursly

Dynamic IP and static IP address

WIFI 802.11 b/g/n



housing material

engineering plastics

Application environment Indoor

Rated Voltage
— Temperature
Power consumption
Package size
Weight
Accessories
Alarm Motion Detection
System Requirement System configuration

Certificate Certificate

DC5:0.3V

-10~50 °C

rated power: 3.5W(IR opening )/maximum power: 7W(P/T working )
195x140x130mm (LxWxH)

Gross Weight : 755g (Note: in kind prevail)

Power adapter, user manual, warranty card, mounting bracket, screws.
Support motion detecting

WinXP /7/8/10,Vista,iPhone i0S4.3, The android version 2.3 or higher
ISO FCC CE RoHS

Only for reference



C# code

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Threading.Tasks;
using System.Windows.Forms;
using Emgu.CV;

using Emgu.CV.Structure;
using AForge;

using AForge.Imaging.Filters;
using AForge.Imaging;

using System.IO;

using System.Drawing.Imaging;

namespace test2

{

public partial class Forml : Form
{
Image<Bgr, byte> imgInput;
Image<Bgr, byte> imgOutput;
public Forml()

{
InitializeComponent();
labell.Text = "9";
label2.Text = "@";
label3.Text = "@";
labeld.Text = "@";
label5.Text = "@";
label6.Text = "0";

}

int Hmin; //Trackbar

int Hmax;

int Smin;

int Smax;

int Vmin;

int Vmax;

int pixel;

int nBlackCount;

int nWhiteCount;

double nTotal;

TextWriter sw = new StreamWriter(@"E:\\Sample.txt");

private void openToolStripMenuItem_Click(object sender, EventArgs e)
i
OpenFileDialog ofd = new OpenFileDialog();
if (ofd.ShowDialog() == DialogResult.OK)
{
imgInput = new Image<Bgr, byte>(ofd.FileName);
pictureBox1.Image = imgInput.Bitmap;



}

private void exitToolStripMenuItem_Click(object sender, EventArgs e)

{
sw.Close(); //Don't Forget Close the TextWriter Object(sw)

this.Close();
}

private void hSVToolStripMenuItem_Click(object sender, EventArgs e)

{

}

private void Forml_Load(object sender, EventArgs e)

1
trackBarl.TickStyle = TickStyle.BottomRight;
trackBarl.TickFrequency = 1;
serialPortl.0pen();

}

private void trackBarl_Scroll(object sender, EventArgs e)

{
labell.Text = trackBarl.Value.ToString();

Hmin = trackBarl.Value;

I

private void trackBarl_ValueChanged(object sender, EventArgs e)

€
¥

private void trackBar3_Scroll(object sender, EventArgs e)

{
label3.Text = trackBar3.Value.ToString();

Smin = trackBar3.Value;

3

private void trackBar2_Scroll(object sender, EventArgs e)

{
label2.Text = trackBar2.Value.ToString();

Vmin = trackBar2.Value;

}

private void pictureBox2_Click(object sender, EventArgs e)

{
}

private void buttonl_Click(object sender, EventArgs e)

{
if (imgInput == null)

MessageBox.Show("Please select an image.");

return;
}
nBlackCount
nWhiteCount

1]
o0



Image<Hsv, byte> imgOutput = new Image<Hsv, byte>(imgInput.Width,
imgInput.Height);

Image<Bgr, byte> imgFinalOutput = new Image<Bgr, byte>(imgInput.Width,
imgInput.Height);

CvInvoke.CvtColor(imgInput, imgOutput,
Emgu.CV.CvEnum.ColorConversion.Bgr2Hsv);

Hsv lowerLimit = new Hsv(Hmin, Smin, Vmin);

Hsv upperLimit = new Hsv(Hmax, Smax, Vmax);

double nTotal = @;

double blackPercent = @;

Image<Gray, byte> imageHSVDest = imgOutput.InRange(lowerLimit, upperLimit);

pictureBox2.Image = imageHSVDest.Bitmap;

Bitmap myBitmap = new Bitmap(pictureBox2.Image);
Try:
{
for (int i = @; i < myBitmap.Width; i++)
{
for (int j = @; j < myBitmap.Height; j++)
{
Color pixelColor = myBitmap.GetPixel(i, j);
if (pixelColor.R == @ && pixelColor.G == @ && pixelColor.B == 0)
nBlackCount++;
else if (pixelColor.R == 255 && pixelColor.G == 255 &&
pixelColor.B == 255)

}
}
nTotal = myBitmap.Width * myBitmap.Height;

blackPercent = (double)((nBlackCount * 100) / nTotal);
blackPercent = Math.Round(blackPercent, 4);

nWhiteCount++;

}
catch (Exception ex)
{
MessageBox.Show("Unable to parse image " + ex);
}

label7.Text = Convert.ToString(blackPercent + "%");

if (blackPercent > 92.8)

{
serialPortl.Write("1");
sw.WriteLine(1);

i

else

f
serialPortl.Write("@");
sw.WritelLine(@);

¥



private void trackBar4_Scroll(object sender, EventArgs e)

{
label4.Text = trackBar4.Value.ToString();

Hmax = trackBar4.Value;

}

private void trackBar5_Scroll(object sender, EventArgs e)

{
label5.Text = trackBar5.value.ToString();

Smax = trackBar5.Value;

}

private void trackBar6_Scroll(object sender, EventArgs e)

{
label6.Text = trackBaré6.Value.ToString();

Vmax = trackBar6.Value;

}

private void button2_Click(object sender, EventArgs e)

{
¥

private void textBoxl_TextChanged(object sender, EventArgs e)

{
}



Mini cylinder(Aluminum barrel)—/MAL Series

Three kinds of back cover type ——®

Compendium of MAL Series

Multi-mounting accessories

@ ‘O @

CA: Pivottype

U: Flat-end type

Criteria for selection: Cylinder thrust

CM: Round-end type

]

Unit: Newton(N)

Multi-type cylinder
5 MAL: Mini cylinder(Double acting)

MSAL: Mini cylinder(Single acting_push)
MTAL: Mini cylinder(Single acting_pull)
MALD: Mini cylinder(Double rod)

48 — P

e—— Fourbore size are available

Bore size: 20, 25. 32, 40

Installation and application A

Bore Rod G Pressure Operating pressure(MPa)

size| size| ACHNIYPE o roaimm) 0.4 [ 0.2 | 0.3 | 0.4 | 0.5 0.6 | 0.7
Single [Pushside]  314.0 - | 126 | 44.0 | 754 |106.8 | 138.2|169.6

20 | 8 acting | Pullside | 263.8 - 26 | 289|553 |81.7 |108.1(134.4
Double Push side|  314.0 31.4 | 62.8 | 94.2 | 125.6|157.0|188.4 219.8
acting | Pullside | 263.8 264 | 52.8 | 79.1 | 105.5|131.9 /158.3 | 184.7
Single |Push side|  490.6 - 29.2 | 78.3 [127.4|176.4 | 225.5|274.5

25 | 10 acting | Pull side | 412.1 - 13.5 | 54.7 | 96.0 [137.2178.4 | 219.6
Double|Push side|  490.6 49.1 | 98.1 |147.2(196.2 |245.3 | 294.4 | 343.4
|acting | Pull side | 412.1 41.2 | 824 |123.6 | 164.8 | 206.1 | 247.3 | 288.5
| Single |Pushside|  804.3 - 76.6 | 157.0|237.3 | 317.7|398.1 1 478.5

33 | 42 |acting [ Pull side | 691.2 - 54.0 |123.0|192.1|261.2|330.3 | 399.4
Double|Push side| 804.3 80.4 |160.9|241.3 |321.7  402.2|482.6  563.0
acling | Pull side | 691.2 69.1 [138.2207.4 | 276.5 | 345.6 |414.7 | 483.8
Single |Pushside| 1256.6 | 37.5 | 163.1288.7 | 414.3 539.9 |665.5|791.1

a0 | 18 acling | Pullside | 1055.6 | 17.4 [122.9|228.4 | 333.9 | 439.4 |544.9 | 650.4
Double Push side| 1256.6 |125.7|251.3|377.0 502.6 | 628.3|754.0 | 879.6
acling | Pullside | 1055.6 | 105.6|211.1 |316.7 |422.2 | 527.8|633.4 |738.9

-

w

F-Y

o

]

)

. When load changes in the work, the cylinder with abundant output

capacity shall be selected.

. Relative cylinder with high temperature resistance or corrosion

resistance shall be chosen under the condition of high temperature
or corrosion.

Necessary protection measure shall be taken in the environment
with higher humidity, much dust or water drops, oil dust and
welding dregs.

. Dirty substances in the pipe must be eliminated before cylinder is

connected with pipeline to prevent the entrance of particles
into the cylinder.
The medium used by cylinder shall be filtered to 40 p m or below.

. Anti-freezing measure shall be adopted under low temperature

environment to prevent moisture freezing.

. To avoid side load, otherwise, piston rod will be bent and deformed

and damage the thread at the end of the rod. Single-acting type
can not be added in return;

. Ifthe cylinder is dismantled and stored for a long time, please to

conduct anti-rust treatment to the surface. Anti-dust caps shall
be added in airinlet and outlet ports. The front and back cover can
not be dismantled, which shall be especially noticed.

A




Mini cylinder(Aluminum barrel)

AIl'TAC

MAL Series

Specification

Bore size(mm) 20 [ 25 [ 32 [ 40
; MSAL/MTAL Single acting

rigtingtype Others Double acting

Fluid Air(to be filtered by 40 u m filter element)

Operating | Double acting 0.15~1.0MPa(22~145psi)(1.5~10.0bar)

pressure Single acting 0.2~1.0MPa(28~145psi)(2.0~10.0bar)

Proof pressure 1.5MPa(215psi)(15bar)

Temperature °C -20~70

Speed range mm/s Double acting: 30~800 Single acting: 50~800

Stroke tolerance 0~150*50 >150+}5

Cushion type Bumper

Port size [Note1] 1/8" 1/4"
Symbol [Note1] PT thread, G thread thread and NPT thread are available.
Er—— Add) Refer to P313 for detail of sensor switch.
MAL-S MSAL MSAL-S
—E]] =il A Stroke
e Tme———
MTAL MTAL-S MALD MALD-S :
Bore size Max.std| Max.
_E:EI _BE _EE_ _EE_ {mm) Standard stroke (mm) ttroke | sirake
20 10 1520 25 30 40 50 60 75 80 100 125 150 160 175 200 250 300 350 400 450 500{500 1000
MALJ MALJ-S MAL 251101520 25 30 40 50 60 75 B0 100 125 150 160 175 200 250 300 350 400 450 500500 1000
32 101520 25304050 60 75 80 100 125 150 160 175 200 250 300 350 400 450 500|500 1500
-EE'* -EE"“ 40 101520 25 30 40 50 60 75 80 100 125 150 160 175 200 250 300 350 400 450 500|500 1500
20 |10 1520 25 30 40 50 60 75 80 100 125 150 160 175 200 250 300 (300 |-
MALD |25 |10 1520 25 30 40 50 60 75 80 100 125 150 160 175 200 250 300 300 |-
Product feature MALJ |32 10 15 20 25 30 40 50 60 75 80 100 125 150 160 175 200 250 300 350 400 450 500 500 -
|40 10 1520 25 30 40 50 60 75 80 100 125 150 160 175 200 250 300 350 400 450 500500 -
1. Manufactured by our enterprise 20 10 152025 30 40 50 60 75 80 100 125 150 - -
’ : 25 10 1520 2530 40 50 60 75 80 100 125 150 - -
2. Front and back cover and cylinder tube are connected by MSAL 3511015 20 25 30 40 50 60 75 80 100 125 150 2 =
threads. 40 |10 1520 25 30 40 50 60 75 80 100 125 150 - -
3. Piston adopts heterogeneous two-way seal structure. 20 |101520 2530405060 7580100 - -
It has compact size and has the function of grease reservation.  MTAL gg :]'g 12 gg gg gg :g gg gg ;g gg jigg : :
4. Fror;l co\;eradopts sfu::lf;)lgbri:ai[on:ealt?g guide that has 40 10 15 20 25 30 40 50 60 75 80 100 - "
good performance of lubrication and guide.
5. There are several modes of back cover, which makes the [Note] Consult us for non-standard stroke.
installation of cylinder more convenient.
6. There are cylinders and mounting accessories with several
specifications for your choice.
Ordering code
MAL 20x50 scm O
| || T T
MALD 20 x50 S l:] I:l
\ 1
MALJ 20 x50-20 S
® §z> % @5 d? j
T Model 2Bore size| 3)Stroke 3Adjustable Stroke| 5 Magnet (6)Back cover | 7Mounting type [Note1]| 8 Thread type
mg::LMmi:'\(i:il;Ti?\ZgPoume acting) CA: Pivottype |Blank: No accessories
'(Single acting_push) U: Flat-end type | FA: FAtype
MTAL: Mini cylinder - CM: Round-end | SDB: SDB type
" (Single acting_pull) 20 No this code type LB: LBtype
= 25 Referto Blank: Without Blank: PT
MALD: Mini cylinder 32 stroke table: ] magnet GG
i S: With magnet T: NPT
(Double rod) 40 faragtala £ Blank: No accessories
No this code | FA: FAtype
MALJ: Mini cylinder ;gig LB: LBtype
(Adjustable stroke) 5075 100

[Note1] Please refer to page 99~100 for accessory parts.
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Mini cylinder(Aluminum barrel) AIl'TALC
MAL Series

Inner structure and material of major parts

MAL-CA NO. Item Material
1 Rod nut Carbon steel
2 Piston rod Carbon steel with 20 y m chrome plated
3 |Frontcover packing NBR
4 Bushing Wear resistant material
5 Front cover nut Carbon steel
6 Front cover Aluminum alloy
7 O-ring NBR
8 Barrel Aluminum alloy
9 Bumper NBR
10 O-ring NBR
11 Piston seal NBR
12 Piston Aluminum alloy
13 Wear 1ing Wear resislant material
14 Washer Free cutting material
16 Bolt | Carbon steel
16 Back cover | Aluminum alloy
Dimensions
MAL
A+Stroke i |
i+ CM Type U Type
CATypa AB AC+Stroke MB 3 A 5 L
HDA MA| AD - AD g | Totallength:igsnﬂlé’e i Total length=A+ Stroke
2{#)-2&5 T /\ : E =
ui )z o) G 2
H N~ : V 9 i &
C.oy M L E ] i — !
FA PA PA M & ! i
2% Y A G | lea] \w | FA
EA AF +Stroke KA
Bore size\ltem A MB
Backeaver | CATCMI U AB | AC AD AF| B | C | D DA E EA| F |[FA| G [GA| H | K |KA M MA CACM P PA
20 131[122|110| 40 | 70 | 16 |102| 29 |16 | 8 |28 | M8x1.25 (20 |12 | 6 [29| 7 |6 | 8 |9 [M22x1.5]|12| 21| 12 |1/8" 8
25 1135/128|114| 44 | 70 | 16 [104| 34 |16 | 10 | 30 |[M10x1.25[22 |17 | 6 |29| 7 |8 |8 |9 |[M22x1.5|14 | 21| 14 |1/8" 8
32 1141/128(114| 44 | 70 | 16 [107[39.5/ 16 | 12 | 30 [M10x1.25[22 |17 | 6 |32| 8 |10[10|12|M24x2.0| 14 | 27 | 14 [1/8"] 8
40 [165[152[138] 46 | 92 | 22 [129[49.5/ 20 | 16 [ 32 [M12x1.25|24 [ 17 | 7 [41]| 9 [14[ 1212 M30x2.0 | 14 | 27 | 14 |[1/4" 11
Remark: The dimensions of magnet type cylinder are the same as non-magnet type cylinder.
MSAL
CA Type A+Stroke | CM Type 1 U Type
AB AC+Stroke MB i i
DA WAL AD AD K | Totallength=A-+ Stroke Total length=A+Stroke
R o 1_—" /@* 3 P, AD__MB i p _AD
2(4)-Side i T i
L i L ) T
. Sl @) \ g N
N ' ]_ = — |
C.84 . M F [ PA M ] A
A PA M "6 ! = !
= 6 i Y L G | 1
EA | AF +Stroke KA
Item A AC AF
Back cover CA cM u - -
Bore size\Stroke | <50 |51~100] =101 =50 [51~100] =101 <50(51~100] =101 <50 /51~100] =101| <50 51~100]21D1
20 156 | 181 | 206 [147| 172 | 197 |135| 160 | 185 | 95 | 120 | 145 | 127 | 152 | 177
25 160| 185 | 210 [153| 178 | 203 |139| 164 | 189 | 95 | 120 | 145 | 129 | 154 | 179
32 166| 191 | 216 [153| 178 | 203 |139| 164 | 189 [ 95 | 120 | 145 | 132 | 157 | 182
40 190| 215 | 240 [177| 202 | 227 |163| 188 | 213 |117| 142 | 167 | 154 | 179 | 204
Boresize\ltem [AB [AD[ B [ C D [DA ] E EA| F |FA| G [GA| H K | KA M MA | MB(CA) | MB(CM) [ P [PA
20 40 [ 16 [ 29 |16 | 8 | 28 | M8x1.25 20112 | 6 |29 | 7 6 8 9 M22x1.5| 12 21 12 1/8"| 8
25 44 | 16 | 34 |16 | 10 | 30 | M10x1.25 | 22 |17 | 6 |29 | 7 8 8 9 M22x1.5| 14 21 14 1/8" 8
32 44 | 16 [39.5| 16 | 12 | 30 | M10x1.25 | 22 (17 | 6 [ 32| 8 [10 | 10 | 12 |[M24x2.0]| 14 27 14 1/8"
40 46 | 22 1495/ 20 | 16 [ 32 | M12x1.25 [ 24 [17 | 7 | 41| 9 [ 14 |12 [ 12 [M30x2.0| 14 27 14 1/4"| 11

Remark: The dimensions of magnet type cylinder are the same as non-magnet type cylinder.
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Mini cylinder(Aluminum barrel) AiIl'TAL
MAL Series

MTAL
CAType A+Stroke x 2 3 CM Type ‘ U Type
AB+Slroke AC+Stroke MB | i
DA+Stroke _MA| AD AD ?1 ' Total length=A-+Stroke x 2 ! Total length=A+Stroke x 2
: £ AD__MB : ~ _AD |
20 Sides 8} f i =
QEBIE -2 s @& @ 3 ”L@_g* s i,
1 1 |
c.4, M | L o s i
FALL B PA \M. G i M E
BA | AF +Stroke KA
Item A AC AF
Back cover CA \ CM u - -
Bore size\Stroke [0~2526~5051~7576~100| 0~25|26~50 | 51~75 [ 76~100 | 0~25|26~50 | 51~75 | 76~100 |0~25] 26~50 | 51~75 | 76~100 | 0~25| 26~50 | 51~75 | 76~100
20 146 [ 156 | 171 | 181 [137 | 147 | 162 | 172 [125| 135 | 150 | 160 | 85 [ 95 | 110 | 120 | 117 | 127 | 142 | 152
25 150 [ 160 | 175 | 185 [143| 153 | 168 | 178 | 129 139 | 154 | 164 | 85 | 95 | 110 | 120 | 121| 131 | 146 | 156
32 156 [ 166 | 186 | 196 [143 | 153 | 173 | 183 [129| 139 | 159 | 169 | 85 | 95 | 115 | 125 [122| 132 | 152 | 162
40 180 [190 [ 210 | 220 [167 ] 177 | 197 | 207 [153] 163 | 183 | 193 [107 [ 117 | 137 | 147 |144| 154 | 174 | 184
Bore size\ltem MB
- SR AT R D A
Backcover | 2B [AD| B | C | D |DA E EA|F |FA| G |[GA|H | K K m MA =rrowt P | PA
20 40 |16 | 29 [16[ 8 [28 | M8x1.25 |20[12[ 6 (29| 7 [ 6|8 |9 | M22x1.5 [12| 21|12 1/8" 8
25 44 116 | 34 [16[10[30 [ M10x125 |22 |17 6 [29| 7 [ 8 |8 |9 | M22x1.5 |14 |21 14 1/8" 8
32 44 |16 |395 161230 [ M10x125 |22 |17 [ 6 [32| 8 [10 10|12 M24x2.0 |14 |27 | 14 |1/8"| 8
40 46 |22 [495[20[16[32 [ M12x125 |24 [17 [ 7 [41]| 9 [14[12[12]| M30x2.0 |14 | 27 | 14 [1/4"[ 11

MALD A+Slrokex2
AB AC+Stroke AB+Siroke
DA _MA| AD AD IMA
H |2-P o H
12#)-5ides, B, | Folo s -
= )
wi i rr™rtse o= U.Il A
"
el
FA| | M M | [FA| L F|
e P PA| EA G
MALJ A+Strokex2 +Adjustable Stroke
AB AC+Stroke
DA MA| AD AD |MA . DB+Stroke+Adjustable|Stroke
H | 2P @
Site o : Sio)
r K [ s S
| = N
LA__ M M M_L- LE]
B ||| 11 PA| | L DB+Adjustable Stroke ¢
Bore size\ltem A
Model MALD | MALJ AB (AC AD| B ID DA DB E EA| F |[FA| G |GA H ] MA| P |PA
20 150 147 40 |70 |16 | 29 8 |28 25 M8 x 1.25 20(12| 6 |29 |7 | 6 M22x1.5 |12 |1/8"| 8
25 158 155 44 |70 |16 | 34 |10 |30 27 | M10x1.25 |22|17[6 |29 | 7 | 8 M22x1.5 [14|1/8"| 8
32 158 155 44 |70 16 (39.5/12 (30|27 | M10x1.25 [22[17| 6 |32 [ 8 |10 M24x2.0 [14[1/8"| 8
40 184 180 | 46 [92[22|495[16 (3228 M12x1.25 [24 (177 [41] 9 [ 14| M30x2.0 | 14 |1/4"| 11

Remark: The dimensions of magnet type cylinder are the same as non-magnet type cylinder.




Mini cylinder(Aluminum barrel)

AIl'TAC

MAL Series——Accessories

List for ordering code of accessories

Accessories Mounting accessories Knuckle Sensor switch
Bore size LB FA SDB 1 Y F: u CS1-MOJ DS1-MCJ
20 F-MAZ20LB F-MA20FA F-MA20SDB F-MA201 F-MA20Y F-M8X125F F-M8X125U CS1-M-A20 DS1-M-A20
- F-MA25I F-MA25Y | F-M10X125F | F-M10X125u |—Col-M-A25 | DS1-M-A2S
32 F-MA32LB F-MA32FA F-MA32SDB CS1-M-A32 DS1-M-A32
40 F-MA40LB F-MA40FA F-MA40SDB F-MA40I F-MA40Y F-M12X125F F-M12X125U CS1-M-A40 DS1-M-A40
Accessory selection Material of accessories
Accessories|Mounting accessories Knuckle[Note1] Sensor switch Accessories Mounting accessories Knuckle
Cylindermodel LB FA | SDB 1 Y U F |CS1-M|DS1-M Bore size LB | FA |[sDB| I | Y | F | U
MAL Standard [ ] L J [ ] [ ] [ ] [ ] ® x X 20~40 O O &) Oolojgalog
With magnet| @ ® ® ® ® ® [ ® ® O——Lower carbon steel; [|——Carbon steel;
MSAL | Standard [ ] [ ] ® [ ] [ ] [ ] ] X X
MTAL |With magnet| @ [ ] [ [ [ 0] [) [ [Note1] Please referto P302~305 for knuckle detail.
MALD | Standard L] ° x [ ] [ ] [ ] [ ] x x
MALJ |With magnet| @ ] X [ ] ® ® [ ® L J

Dimensions

D16~D25 ®32, ©40
BC
BC_ 2-0BP 4-0BP
; £
& R e
& ;ﬁlg €O
\;— 00
! Bore size\ltem c C(MSAL) I
i Stroke B (MAL) 0~50(51~100{101~150, BRIBC|BDIBE BF|BP F:
! 20 40( 70 95 120 145 |3.5/38| - (64|50 7 |12
3 25 44| 70 95 120 145 |3.5/38| - |64 |50| 7 | 14
; 32 44| 70 95 120 145 4 |47 133/72|58(6.5| 14
i 40 46| 92 | 117 | 142 167 4 |50|36 84 |70(6.5] 14

LB
B
;...H...J.‘.LI
Y ,
AQ AL AL
AB AC +Stroke
AA+Stroke
Bore size\ltem| AA AA(MSAL) AC AC(MSAL)
Stroke (MAL) | 0~50 | 51~100 [101~150|(MAL) | 0~50|51~100[101~150
20 116 141 166 191 100 | 125 | 150 175
25 116 141 166 191 100 | 125 | 150 175
32 136 161 186 211 120 | 145 170 | 195
40 158 183 208 233 142 | 167 192 | 217
Bore size\ltem| B F |AB|[AE [AF [AL[AQ | AP | AT | AH
20 40 | 12 | 25 | 54 |40 |15 | 8 |65 | 3 | 25
25 44 | 14 | 29 | 54 |40 |15 | 8 |65 3 | 25
32 44 | 14 | 19 | 59 [ 45 | 25 | 8 7 135 32
40 146 | 14 | 21 | 64 | 50 | 25 | B8 7 \ 3.5 | 36
CB+Stroke
Bore size\ltem [l cB CB(MSAL) | [
Stroke B2 S CA'(MAL)QO-SO’51-1DD1U1~150CD GE|CRIGHICTIGRIGG
20 21112(16|51| 122 | 147 | 172 | 197 148,67 32(32\25|7 |22
25 21]12(16(51| 126 |151| 176 | 201 |48|67[32|32|2.5| 7 |22
32 27 |15(16/51| 129 | 154 | 179 | 204 |52 /67/36(36/3 |7 |24
40 27 |15]20|55| 1563 |[178| 203 | 228 i56{?1|40 40/ 3|7 |28

[Note] SDB is attached with relevant PIN.
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Mini cylinder(Aluminum barrel) AIl'TAC

MAL Series——Accessories

I Knuckle . YKnuckle
NM 5 ‘
N ! D
nikles | :
T [ | .
wl |Z L%
=z i
S Ll el i o
d| 1l i im
NH g ! i
Type\ltem NC | ND | NE | NF | NG NH NM Typetem | A (B [ C [ D | E F[G[H]I
F-MA20I 8 | 30 | 40 | 11 | 15 | M8x1.25 | 8 ; F-MAZ0Y | 42 | 32 | 16 | 16 |M8x1.25| 14 | 21 | 8 | 8
F-MA25] | 10 | 40 | 50 | 15 | 20 | M10%1.25 | 10 | F-MA25Y | 52 | 40 | 20 | 19 |M10x1.2[ 18 [ 25 [ 10 | 10
F-MA40 | 10 | 45 | 57 | 16 | 23 | M12x1.25 | 14 ;
: CINA
| PA NM
i — (&)
1 =F IS
| o |
] Z ol
| Z)

; Typelitem |NA|NC[ND| NH |NP|[NQ|NM][ PA | PB
: F-MA40Y |25.4] 10 | 45 M12x1.25 20 57 | 14 | 32 26.2
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Preparation unit—A, B Series

AIl'TAC

AFR. BFR Series Filter & regulator

=

N

Symbol

Product feature

1. The structure is delicate and compact, which is convenient for installation and
application.

2. The pressed-in self-locking mechanism can prevent the abnormal movement
of the set pressure caused by external interfere.

3. The pressure loss is low and the efficiency of water separating is high;

4. In addition to standard type, lower pressure type is optional(The highest
adjustable pressure is 0.4MPa).

Specification

Model AFR1500 [ AFR2000 | BFR2000 \ BFR3000 [ BFR4000
Fluid Alr

Portsize [Note1] 1/8" \ 1/4" \ 1/4" \ 3/8" | 1/2"

Filtering grade

40pmor5um

Pressure range

Semi-auto and automatic drain:0.15~0.9MPa(20~130Psi) Manualdrain:0.05~0.9MPa(7~130Psi)

Max. pressure

1.0MPa(145Psi)

Proof pressure

1.5MPa(215Psi)

Temperature range -5~70°C(unfreeze)
Capacity of drain bow| | 15CC | 60CC
Weight [ 260g | 4009
[Note1] PT thread, G thread and NPT thread are available.
Ordering code
AFR 2000 M O O O 1 W O
| L
ép sz) é%\ é 5) (6)(7 @
T
I L
1 Model | @Port size| @Drain type (4 Type code ‘5)Accessories 6Pressure gauge [ (7/Scale | BFiltering grade| 9 Thread type
AFR: A Series | 1500: 1/8" | Blank: Semi-auto drain : 1: MPa Blank: PT
Filter & regulator| 2000: 1/4" | M: Manual drain | Bank: Standard Blank: Pressure | 5. o (Scale: Mpa
—— e — - (0.9MPa) Blank: Bracket gauge 27 Bar Blank: 40 um orkgf/cm? & psi)
BFR: B Series 2000: 1/4" | Blank: Semi-auto drain | . | ower pressure | J: No bracket | N: No pressure | W 5um ) g
Filter & regulator| 2000: 3/8" | M: Manual drain (0.4MPa) gauge 4: kgf/cm G: G(Scale:bar)
9 4000: 1/2" | A: Automatic drain ’ & psi T: NPT(Scale:psi)
Inner structure
AFR Series | BFR Series 1 No Item Material No. Item ] Material
3 1 Push button POM 14 Drain kit POM
3 3 2 |Adjusting button POM 16| Returnspring Stainless steel
i 6 3 | Adjusting nut Steel 16 Drain seat POM
i 5 I 8 4 | Adjusting seat POM 17 Drain pillar POM
! R) = . = :
| 4 b . 5 |Adjusting spring SWC 18 Drain O-ring NBR
L 29 © 6 | Fixedring POM 19| Filter [ 5um Makrolon fiber
i @ 12 7 Body Aluminum alloy element | 40 um Agglomerated by bronze grain
¢ 53 8 Diaphragm SUS304 &rubber |20 | Returnspring Stainless steel
! C 73 9 |Balance needle POM 21 |Drain bowl O-ring NBR
' 10 | Needle gasket Aluminumalloy &rubber| 22 | Needle O-ring NBR
! @ 4 11 Airguider | POM 23 Bowl guard switch POM
22) ® 12 | Umbrella baffle POM 24 Gasket POM
| ; 16 13 Drain bowl PC 25 Bowl guard PAB6
i 26 Clip Spring steel

187
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Preparation unit—A, B Series AIirTALD
AFR. BFR Series Filter & regulator

Pressure and feature of flow

Pressure chart Flow chart

Applicable type: AFR Series Applicable type: BFR Series

& Applicable type: AFR Series = Applicable type: BFR Series g Inlet pressure: 0.7MPa & Inlet pressure: 0.7MPa
= T Tt — T ] = —— T = — T T T T T ]
0.22 - ‘ ! O R == 0.6 ~sg=cmg---r---r
©0.21 % [ - | 23.5 ,,:, — T':-._t___ @ 0.5p==gommd--—1t-- -
> = O etpaint] | 5 0.4—=soocpeoopeocbooob oo 204 ---H4
@ M2l et 0 0 T : A | S b e L | o
2019 ' - Lo e B e '
= &80 1 . ok gy i
50" e L0 S e S
3 00.10.203 0405086070809 g 00.10203040506070808 | g 0 100 200 300 400 500 600 700 S 0 200 400 600 800 1000 1200 1400 1600
Inlet pressure MPa Inlet pressure MPa ! Flow capacity L/min Flow capacity L/min
Selection of drain mode
The drain modes of different series are different. Please refer to P184 for details.
Dimensions
L e ]
AFR Series
5
a
& M30x 1.5
&
© Semi-auto drain
5
w
w
2
o
o5
L } Drain
BFR Series
72
'ﬁ|
i 2z
Ul
i - Standard manual drain
p 7 = 0|
! i R O M30x 1.5 M0 S
Y] /OuT |8 =}
[o— o 2 1prain
o BFR 2000:1/4" ™
2-1/4" o8 BFR 3000:31‘8:
Pressure gauge port & @ e othaldos Automatic drain
z Semi-auto drain
? o
\
I Drain
! Drain
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Product

MODEL
CODE
KW
Power
HP
Cylinder mm
Rated speed r/min
L/min
Displace-ment
CFM
Discharge Psi
pressure bar
Noises dB(A)
L
Tank capacity
Usgal
Net weight kg

outer Size (LxBxH)cm

ZB-0.1/8
SGBMY037
1.5
2
D©42x]
2850/3450
158/189.6
5.5/6.6
115
8
89
24
6.34
22
59%29x61



Accessories——Silencers Ailr'TAD
BSL, BSLM, BESL, PAL, PALM series

Ordering code

BSL 01
@ ?
[
(1)Silencer Type (2 Thread connection (@Standard color
. ) Type Color code Color definition
BSL: Universal silencer M5. M5X0.8 = e R et T T PP
BSLM: Mini Silencer 01. 1/8" 'Blank: grey Top cover: grey/Body: gray
BESL: Throttling silencer 02: 1/4" PAL. PALM il R i e
PAL: Plastic silencer 03 3/8" DiRlack i Tep eaver: blackiBody:; black
PALM: Mini plastic Silencer 04. 1/2' Others I No such code
Product feature Configuration table of tubing thread
BSL\. E'SLM\ BESL Series: . . A PAL Seljies. PALM .Series: . Product Thread connection
1. gzlfsosnencers have excellent noise silencing ;.l:e 5||‘er1tcer chliyls m:de;)rl:p\astlc. soriss M5 01 02 03 04
rrarmance. . e minitype silencer nas ithe
[ ]
2. The installation of the silencer is simple and characteristics of small volume and g » s e s
. " Do BSLM [ ] ® [ ] [ ] ]
convenient, and the connecting portion is compact structure.
reliable and durable. BESL e 9 » hd
3. Itis easy to adjust the exhauct flow of the PAL . | =& | & b
throttling type silencer. PALM e | o
Specification
e —————
Model BSLM5 BSLO1 I BSL02 BSL03 BSLo04 BSLMMS5 BSLMO1 I BSLMO02 } BSLMO03 BSLMO04
Thread connection M5x0.8 1/8" 1/4" 3/8" 1/2" M5 x 0.8 118" [ 1/4" ‘ 3/8" 1/2"
Silencing effect(dB)(0.5MPa) 15 20 20 20 12 | 15 20 20 20 20
Model BESLO1 BESL02 BESL03 BESL04 PALO1 PALO2 PALO3 PAL04 PALMO1 PALMO2
Thread connection 1/8" 1/4" 3/8" 12 1/8" 1/4" 3/8" 1/2" 1/8" | 1/4"
Silencing effect(dB)(0.5MPa) 20 20 20 20 25 25 25 25 25 | 25
Operating pressure 0~10kgf/cm’(0~1.0MPa)
Negative pressure -750mmHg(10Torr)
Proof pressure 1.5MPa
Temperature range -20~70°C
Inner structure
BSL Series ' |BESL Series NO. Name Material | PAL Series
: 1 Adjusting cap Aluminum alloy : ) ‘
Sound absorbing cover  Silencer body! (3) 2 | Throttling column Aluminum alloy i Silencer top cover  Silencer body
Copper particle sintered | _[(HPb59-1) ! (J]D_ @ 3 Lockingcap | Aluminum alloy | I‘POM’ (PON)
! 4 Locking ring Aluminum alloy T
5 Silencer ring Copper particle sintered _ —
D I i 6 Silencer body Brass
B N AR
=1
Silencer filter element
(Polyethylene fiber)
Flowrate characteristic
BSL Series BSLM Series
8000— | 1600—
= 7000}--- 1400} sorepeeeoert o {BSLMO4
£ 6000} £ 1200} henech SR o0 . - Pl
3 5000(--- S 1000f----+- S ‘
2 4000} 2 800}---- Tl
@ © | + H
5 3000 s 600 T T o
£ 2000 B 400}- 1BSLMO02
% 1000}~ % 200}----Z= : -{BSLMO1
= ; = ; —— |BSLMMS5
o 0o 1 2 3 4 5 3 ; o 0 1 2 3 4 5 6
Inlet pressure(bar) : Inlet pressure(bar)
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Accessories——Silencers

AIl'TAL

BSL, BSLM, BESL, PAL, PALM series

Flowrate characteristic

PAL. PALM Series

BESL Series (Inlet pressure and outlet flow rate)

Throttling

bolt completely open

8000
7000
6000}
= 5000 -
E 4000}-----oeeee
-
E 3000 ........
® 2000
= 1000|
o =
g. 5004::
< 1/ s
o + | | 1
0 1 2 3 4 5 6 T 8
Inlet pressure(bar)
BESL Series
2000
1800 F-4--t-
1600 f-4--t
£ 1400}-4-
£ 1200f-+
2 1000f--
€ sool-
£ 400}-
w 200¢t-
0
Number of turns
Dimensions
BSL Series EE@
...,- i %__‘ i
H(Across flat) ﬁ [¢] w
: 1 i
- ‘ :
ol S S === =,
Modelltem| R L [ H | Weight(g)
BSLM5 M5x0.8| 3.5 18.5 8 2.9
BSLO1 1/8" 6 24 12 6.7
BSLO2 1/4" 8 30 15 11.6
BSLO3 | 3/8" 9 38.5 19 22
BsLo4 | 1/2" 10.5 46 22 35
BESL Series
H(Across flat) ©
I i
R
C
Modellltem| R L - H |Weight(g)
max min
BESLO1 1/8" 6 40.5 33 12 10
BESLO02 114" 8 42.5 35 14 18.1
BESLO3 3/8" 9 49 41.5 17 31.1
BESLO4 ‘ 1/2" 10.5 595 | 52 24 69.8

2500 -

£ 2000}

E
L 1500 ---nkeeece-

2
2 1000
2
o
= 500 ‘

° ‘

& o 1 2 3 4 )

Inlet pressure(bar)
BSLM Series )

H(Across flat)

8]
-
R

Model\ltem R L Cc H | Weight(g)
BSLMM5 M5x0.8| 3.5 9.5 8 23
BSLMO1 1/8" 6 11 12 4.3
BSLMO02 1/4" 8 13.5 15 8.4
BSLMO03 gt |9 15.5 19 15.8
BSLMO04 1/2" | 10.56 19 22 25.9

PAL. PALM Series o
&
.
PALMO1 [ s
H(Across flat) ‘ ©
r H(Across flat) 55
S EC] i N IS
T RJE—'

Model\ltem R JeP[L] ¢ H | Weight(g)
PALO1 1/8" | 16| 7 | 33 14 4.2
PALMO1 1/8" / |10 | 16 10 0.9
PALO2 1/4" | 20|10 [62.5| 17 10.7
PALMO2 1/4" |16 |10 | 36 | 14 5.1
PALO3 3/8" | 26 |12 | 68 24 20
PALO4 1/2" |28 (12| 73 24 23.1

LN




Solenoid valve(5/2 way,5/3 way) AIl'TAL
4V100 Series

Specification

. 4V110-M5 4V130C-M5 4V110-06 4V130C-06
odel 4V120-M5 4V130E-M5 4V120-06 4V130E-06
4V130P-M5 4V130P-06
Fluid Air(to be filtered by 40 u m filter element)
Acting Internal pilot or external pilot
Portsize [Note1] In=0ut=M5 ‘ In=0ut=1/8"
—_—— 5.5mm’ 5.0mm’ 12.0mm* 9.0mm*
Symbol Oiiice Hize (Cv=0.31) | (Cv=0.28) | (Cv=0.67) | (Cv=0.50)
FE—— Valve type 5 port 2 position|5 port 3 position|5 port 2 position 5 port 3 position
19 212 Operating pressure 0.15~0.8MPa(21~114psi)
ﬁmm nﬂm;m Proof pressure 1.2MPal(175psi)
RE RES: Temperature -20~70°C
80C. 30E 30P Material of body \ Aluminum alloy
1L T m@f‘;m ﬂll{mm Lubrication [Note2] Not required
Max.frequency [Note3]| 5 cycle/sec 3cycle/sec 5 cycle/sec 3 cycle/sec
Product feature wionio RIS a0 [N

[Note1] PT thread, G thread and NPT thread are available.
[Note2] Once lubricated air is used, continue with same medium to optimise valve life

Y

. Pilot-oriented mode: Internal pilot or external pilot.

2. Structure in sliding column mode: good tightness and span. Lubricants like ISO VG32 or equivalent are recommended.
sensitive reaction . [Note3] The maximum actuation frequency is in the no-load state.
3. Three position solenoid valves have three kinds of central
function for your choice. Coil specification
4. Double control solenoid valves have memory function.
5. Internal hole adopts special processing technology Item specification
which has little attrition friction, low start pressure and Standard voltage AC220V | AC110V | AC24V | DC24V | DC12V
long service life. Scope of voltage AC: £15% DC: £10%
6. No need to add oil for lubrication. Power consumption 3.5VA \ 3.5VA \ 4.0VA \ 25W | 2.5wW
7.t is available to form integrated valve group with the base Protection IP65(DIN40050)
to save installation space. Temperature classification B Class
8. Affiliated manual devices are equipped to facilitate Electrical entry Terminal, Grommet
installation and debugging. Activating time 0.05 sec and below
9. Several standard voltage grades are optional.

Ordering code

4V 1 1006 A [0 O-W
o gl s
‘1‘—) %\%j% f\? \? 7j \%)
1
| | |
TModel 2Code @Valve type |\5'Port5|ze @Voltage (®Electrical entry| ZThread type| ®Pilot type
Blank: Internal pilot
10: Single solenoid 5/2 way | M5:M5 No this code
20: Double solenoid 5/2 way A AC220V
30C: Double solenoid 5/3 way B: DC24V Without M5
4V: Solenoid valve i closed center : Blank: Terminal thread hole
1: 100 Series C:AC110V| /. t
(5/2, 5/3 way) 30E: Double solenoid 5/3 way E:AC24V I: Grommet W: External pilot
exhaustcenteeﬁ F-DCA12V
30P: Double solenoid 5/3 way Blank: PT
pressure center 06: 1/8" GG
T:NPT
Please referto 51 for manifold specification and the order way.
Flow chart
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Solenoid valve(5/2 way,5/3 way)

AIl'TAL

4V100 Series

Inner structure

4V110

'4v130C

‘ - [all
; =il i
=805 T ol T 3 y [[1O[119]
[No.| Item |No.[ Item [No.| Item [No Item No.| Item [No.| Item [No.[ Item [No.| Item
’ Fixed ; ; Wear Fixed Bottom cover Override Spring | Side
1 Connector| 3 Coil 5 plate Pilotkit| 9 ring 11 Shian 13 gasket 15 | Spool | 17 spring 19 Foldar 21 Shiat
) | . | |Bottom | Spool . Piston Manual | Return Spring
2 | Coil net ‘ 4 Armalurc‘ 6 | Piston Body ‘ 10 ‘ cover | 12 | spring 14 | Spool O-ring | 16 O-ring 18 override | 20 | spring | 22 Folder
Dimensions
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ST P (| . =l -
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@ - w B | = Modellltem| A B|c|D|[E|F [B
B T f 85 4V110-M5 | M5x0.8 | 27 [14.7| 0 | 14 21.2 0
Hg ! 27 4v110-06 | 1/8" |28 [14.2] 1 |16 [20.2] 3
4V120(Terminal) | 4V120(Grommet) E%
55 i 28.5 8=
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8} N b i ' - B
([ | ‘m‘u Modellitem| A |[B[C[D[E[F |G
Lo o | FE] 4V120-M5 [M5x0.8| 27 [57.7 0 | 14 64.3 0
= % | 8 4v120-06 | 1/8" |28 [57.2] 1 | 16 63.2] 3
4V130(Terminal) - 4V130(Grommet)
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e 1 Modelitem| A | B |C |D | E | F | G
112111 1| 4V130-M5 |M5x0.8| 27 57.7) 0 | 14 |64.3| 0
i B 4Vv130-06 | 1/8" [ 28 [57.2[ 1 | 16 [63.2] 3
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Accessories——Speed controllers AIlr'TAC
PSA, PSL, PSS series

Ordering code

PSL 6 01 A [ O

| | { éééféﬁkﬁ

A Model (2Portsize |@Thread connection 4)Control method (5)Standard color ®Thread type
PSL: Speed Thread | Adaptable port size| A: Meter-out Standard color: Specification
controller ' Handle marking “A” '
4. ©4mm | M5. M5X0 5 4, D6 g Blank: Gray | Release button: Gray
} 6. ®6mm . ) S ‘ Controlled flow | u : | Body:Gray
8. ®8mm ! Free flow |y !
PSS Universal | 19 O 10mmM [ e T e P Blank: FT
12. ®12mm | )
speed controller 01. 1/8" i e 1
; " L4, ©6 Handle marking “B | Release button:
: 02: 1/4 i
03; a;s” |28, #10 oy | D: Black 'Black
) . 1®12 Free flow ! et | | Body: Black
04: 1/2" | . |- ‘
| 3 - Controlled flow gl |
P
S i E Product feature
1) (2)(3 ) } ; . . : ' )
1. The silenceris small size, and light weight with small installation space.
| | 2. Excellent flow charatentics, high sensitivity and easy to adjust.
A Model | @Port size | 3'Standard color 3. The silencer brass body adopts a special nickel-plating process, which has
PSA: Straight 4. ©4mm VS}qqL‘!a_r_d_qup[j_S_f.}_&_C_ifip_ﬂ_l_it_)p ___________ good corrosion resistance and anti-pollution property.
speed 6: ®6mMmM : ' Release button: Gray 4. Anti-drop structure is designed on the regulating rod.
controller  |g. ggmm |B'ank:Gray g 4y Gray Th lanEbai 3 | e
1(-]. ot L MO o - 7 il N 5. The sealant being coated on threaded portion can ensure no leakage of the
@ 12. ®12mm|D:Black | Egge?sBﬁﬁc“l:tU"- Black threaded connection part.
H Y 6. The inserting direction of universal speed controller can be adjusted in 360° .

Specification Table for interface portand tube O.D.
—— s ——— "
Operating pressure range 0~10kgf/cm*(0~1.0MPa) Product Thread type Port size
Negative pressure -750mmHg(10Torr) series yP 04 D6 o8 10 12
Proof pressure 1.5MPa PSA - L] L] ® [ ] L]
Ambient and fluid temperature (°C) -20~70 M5 [ [
Applicable tubing Soft nylon or polyurethane 1/8" ] [ ] L]
Color Grey/black PSL 1/4" [ ) [ ]
3/8" [ J ® ® [ ]
1/2" [ [ ] [
Symbol M5 Y
[pessess o
1/8" o ®
. s e PSS e ° . 0
e ; j ; - , 38" o .
B ot i | | | w2 L

Inner structure

PSA Series 3 i |PSLSeries i |PSS Series
sy i |
6 ‘ ! i
19— i § @
W @ @ 5
NO. Name [ Material NO. Name [ Material NO. Name Material
1 Adjusting cap Aluminum alloy 7 Holder [ PBT 13 O-ring NBR
2 Locking cap Aluminum alloy 8 O-ring NBR 14 Locating seat POM
3 | Throttling column Brass 9 | Throttling sleeve Aluminum alloy/Brass 15 Spring gasket Stainless steel
4 Throttling body Brass 10 | Plasticbody PBT 16 Locating ring Aluminum alloy
5 O-ring NBR 11 | O-ring NBR 17 | Plasticinterface POM
6 O-ring NBR |12 | Plastic body PBT
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Accessories——Speed controllers AIl'TAL

PSA, PSL, PSS series

Dimensions
PSL Series g T PSS Series EA o
EA : |
_ ! : A ;
H(Across flat) L |
s . |
© — Tl oTE 5
l.—--]l 8,9 i
R i _ i
417 © M5 e M5
R g
y T = ; |
R / R
OPB d
OPB
Model\item c Weight  Modelltem o)) o OPAQPB‘LL € |k |ea|es| n |Welght
INotef] 00| R [0PAGPB| L [—T—— Kk (EA|EB | H WOt | Tyoig) o (g)
| PSS4M5[J| 4 |M5x0.8) 9 | 10 |3.5/ 30 27.5| 14 |[12.5/9.5| 8 8.1
PSLAMSC| MSxO';B B1I0135 0275114 | 19195 | & | B8 | poseyy o | 1/B" [12.5] 14 [7.5[41.5/ 35 [ 17 [ 17 [15 [ 11 [ 19
PSL401C| " [1/8* | @ | 14 [7.5[41.5] 35 | 14 |20.5] 15 | 11 | 16.5_ | ‘Psseoacy| © [iam 126 8 [1olaz 5 a7 |77 [1a (77 512 327
PSL6MS5[] M5x0.8/12.5| 10 |3.5| 30 |27.5/16.5/23.5/11.5| 8 8 ! PSS8010) 8 1/8" | 15 | 14 |7.5/41.5| 35 |18.5| 17 | 156 | 11 20.2
PSL601[] 1/8" 12.5| 14 7.5/41.5| 35 |16.5| 23 |15.5| 11 17.5 1 PSs8020] 1/4" | 15 | 18 |10|47.5| 41 |18.5| 19 |17.5| 14 39.8
PSL6020)| © | 1/4" [12.5] 18 |10/47.5) 41 [16.5] 25 | 18 | 14 | 32 | PSSt0020| | 1/4" | 18 | 18 [10[47.5 41 | 21 205/17.5 14 | 37.2
N 1 P8S1003(] 3/8" | 18 |22.5/11(52.5|45.5| 21 | 24 | 20 | 19 66
PSL603(]| 3/8" |12.5|22.5/ 11 52.5|45.5/16.5| 27 | 20 | 19 .5 :

D‘ = 2 7501 T P 5‘?8 PSS1203[] 12 3/8" | 21 |22.5/11|52.5|45.5| 23 [25.5| 20 | 19 69.2
Bkt 1R 15 |4 1530 98 1841295130 9 | PSS120401] < | 1/2" | 21 | 28 |14]58.5/51.5 23 | 28 | 25 | 24 | 105.8
PoLEnT] 8 1"4" 1= 118 |10 /a7s 41 |18 2R 12 14. 5 i [Note1]“[]"” stands for AorB.Aindicates meter-out type while B indicates
PsLso30 3/8" | 15 |22.5/11 |52.5{45.5|18.5/29.5| 20 | 19 | 60 : meter-in type. The two types are with the same overall dimension.
PsL804[] 1/2" | 15 | 28 |14 |58.5|51.5|18.5| 32 | 25 | 24 96.5
PsL1002C] 174" | 18 | 18 |10|47.5/ 41 | 21 | 31 |20.5| 14 34.5 i
PSL1003C1 | 10| 3/8" | 18 |22.5|11[52.5(45.5] 21 | 33 |21.5] 19 | 62  beeeececeeee T S T
PSL100401| | 1/2" |18 | 28 |14 /58.5(51.5 21 |35.5/255) 24 | 98 | PSA Series
PSL1203 | 2 3/8" | 21 |22.5|11 |52.5/45.5| 23 | 36 |23.5| 19 64 :

PSL1204|:]f 1/2" | 21 | 28 |14 |58.5|51.5| 23 | 38 | 27 j 24 100
[Note1] “[]" stands for Aor B. Aindicates meter-out type while B indicates L wl .
meter-in type. The two types are with the same overall dimension. - | %, :
g I
N K O]
o T
B 18 st ok
w i) : l 3, T c\|.| o~
: B 2-K
A
c =
Modellitem ®D| A | B ! _op| E | kK |®J|JB | uc |Weight
max|min (g)

PSA4 | 4 |41 | 11 | 29 |26.5|/95| 7 |14 |3.2| 6 | 14 | 7.85
PSA6 | 6 |52.5(16.5/43.5|36.5| 13 |7.5|16.5/4.3| 11 | 20 | 18.3
PSA8 | 8 (59.5(16.5| 47 | 40 | 15 [8.5[18.5[4.3| 11 | 22 [ 23.5
PSA10 10| 69 | 21 |53.5/46.5) 18 |[10.5 21 | 4.3 145/ 26 | 42.4
PSA12 |12 |78.5| 26 58.5| 51 215/ 12 | 23 |4.3 “I?ASI 32| 67.5
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Accessories——Speed controllers AIl'TAL

PSA, PSL, PSS series

Flowrate characteristic

Controlled flow rate Free flow rate

N PSLgMS\ PSS4M5(0perating pressure0.5MPa) Psl_g M5. PSS4M5
x & x X 90—
Z, PS;M g 80 — € PsSA4 ‘ Z 30
£ 80— = Fi < gof-t o] 2 70
=i £ 80 E70 A £ 60
S = / = E. 2 50
o5 7 o 40 = 50 = 40
& 7 fit o 40 v v g3
33 g 20 T30 - B 30
= = 7 20
21 , 3 e g 1ol g 104
S k= | | T 0 ] ! = | = 0 !
Edr123es5ayp |[g 91234387870 ® 00102030405060708 |§ ©0.1020304050607
&) Number of turns o Number of turns o Inlet pressure (MPa) w Inlet pressure (MPa)
7 4 i 4
4 PSLG01. PSSEUHOperatingpressureO,SMPa) : PSA6 PsL§01, Pss8o1
Z  psas ey 8 i |z Psns T 35 -
T 90R Z200 . L = ‘ ‘
= =180 : - I o T < 30
3 60 €160 /- g = e
50( / =140 ' =700 =
@ 7 5 yi =500 2 20
© 404 120 il P )
z 2100 s e
Q30(1""- © a0 @400 © 15
gl { : P = i |wa300 ®10
: : S 60 b ke
210 anl : = 40 3 2001 z 5
o "
£ 0 1234567880MNRNE 3 20 7] L I ! N ] e g |
[=] i | | 1 )
8 Numbsrefiums £ WS w0 $ 0 o010zo30405080708 [§ 0 0.1020304050.607
S Number of turns = Inlet pressure (MPa) w Inlet pressure (MPa)
PSLgDZ\ Pssgoz(cperaung pressure0.5MPa) PSA10 PSL 802 Pssgoz
ez PSA10 =10 10 I I PSA12 — 10 10
Z  psai2 & X x T ‘
E Z350— Z 20 x T T
T 2400~ £30 ‘ < 50 <60
= 2200 S {80 € 50
= 50600- =S s =
3 1800 325 Z 160 Z 40
: 1 g2 =y 2
S i s 4 g s 220
2 500 S S 600 £ 2=
Z 600 - | A 2 400 =10
B oad et || E sof 5 200 — i
= e 5
E O 254 56T B DT I £ T e g 0 0102030405060708 8 0 0.10.20.30.40.50.60.7
S Number of turns e Number of turns = Inlet pressure (MPa) = Inlet pressure (MPa)
psL 803, Pss: %0a(Operat 05MPa] | PSL S 19
PSL 803, 12 peraling pressure0.5MPa | = L18 03. PSS1203
£ 12 | z 12
< 120 Z 140
£ 100 = 120
2 g0 /| = 1004
@ ~ 80
= 60 2 L4
8 40 & o 7
320 w1 | F49
3 | LT | ﬁ 20
B g | |
s 0 2 4 6 8 10 12 14 : E 00 0.10.20.30.40.50.60.7
© Number of turns i Inlet pressure (MPa)
8 :
F"EL]%UL PSS1204(Operating pressure0.5MPa) : PSLfg_ 04. PSS1204
o ‘ r
gzuoc ; g
5_ 160 g 200
|
= < 150
120 e
g £ : 100
§80 [ E o /
40 H
3 =TT T = ol i 3
s %246 8101214 : © 001020304050607
9 Number of turns : I Inlet pressure (MPa)
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Accessories——Speed controllers AIl'TAC
PSA, PSL, PSS series

Selection, Installation and Operation

Selection
1. The speed controller has meter-out type and meter-in type:

Working principle Product identification

A Meter-out

1. The air flow is controlled from the threaded
end to tubing connection end.

2. The air flow is free from the tubing connection

Free flow end to the threaded end.

Handle marking "A”"

Controlled flow

B: Meter-in

1. The air flow is free from the threaded end to
tubing connection end.

2. The air flow is controlled from the tubing
Controlled flow connection end to the threaded end

Free flow

Solenoid valve Double acting cylinder

Meter-out speed controller

Installation
1. Installation and removal of tubing:
1.1. Installation of tubing
Grasp the tubing and slowly push it into the fitting until it comes to a stop. The tubing will be locked by the spring gasket.

1.2. Removal of tubing
Push the release button to open the spring gasket so that the tubing can be released. | =
Note:When remove the tubing, make sure the pressure in the tubing is Zero.

2. Mounting of the speed controller
Mount the speed controller into the inlet and outlet port of the cylinder with a wrench.
Note: Please refer to the fittings for the tightening torque and thread screw-in depth.

Operation
1. Adjustment of the cylinder speed
1.1. Make sure the speed controller is turned off before applying air pressure. The cylinder may fly out due to the high speed if the airis inlet when the
speed controlleris turned on.
1.2. Adjustthe speed by opening the needle slowly from the fully closed state. When a needle valve is turned clockwise, the air flow through is reduced and
the actuator speed decreases. When a needle valve is turned counter-clockwise, the air flow through is increased and the actuator speed increases.

h\:‘ \
LN
2. Operation of the speed controller

2.1. Do not use tools such as pliers to rotate the handle. Do not apply excessive force or shock when the needle is at the place of top or bottom. It can cause
damage or air leakage.
2.2. Acertain amount of leakage is allowed in the closed state of the speed controller. Itis not designed for the use as stop valve with zero air leakage.

999 A




SONGLE RELAY

— 7 FBE RELAY 1S09002 SRD

1) SONGLE RELAY

1. MAIN FEATURES

e Switching capacity available by 10A in spite of
small size design for highdensity P.C. board
mounting technique.

e UL,CUL,TUV recognized.

e Selection of plastic material for high temperature and
better chemical solution performance.

¢ Sealed types available.

» Simple relay magnetic circuit to meet low cost of

mass production.

2. APPLICATIONS
» Domestic appliance, office machine, audio, equipment, automaobile, etc.
( Remote control TV receiver, monitor display, audio equipment high rushing current use application.)

3. ORDERING INFORMATION

SRD XX VDC S L C
Model of relay Nominal coil voltage Structure Coil sensitivity | Contact form
S:Sealed type L:0.36W Ail form A
SRD 03. 05. 06~ 09, 12 24, 48VDC | > P v B:1 form B
F:Flux free type D:0.45W C:1 form C
4. RATING
CCC FILE NUMBER:CH0052885-2000 7A/240VDC
CCC FILE NUMBER:CH0036746-99 10A/250VDC
UL /CUL FILE NUMBER: E167996 10A/125VAC 28VDC
TUV FILE NUMBER: R9933789 10A/240VAC 28VDC
12.4ma 15.5mn

nall le-1.04  7-g0f 11

2+ 005
I S N T=X =2 Ni=1

;
|
|
P [}




6. COIL DATA CHART (AT20°C)

Coil Coil [Nominal| Nominal Qoil Power‘ Pull-In |Drop-Out |[Max-Allowable
Sensitivity Voltage | Voltage | Current |Resistance|Consumption| Voltage | Voltage Voltage
Code [ (VDC) | (mA) | (Q)+10% (W) (VDC) | (VDC) (VDC)
SRD 03 03 120 25 abt. 0.36W  |75%Max. [10% Min. 120%
(High 05 05 71.4 70
Sensitivity) 06 06 60 100
09 09 40 225
12 12 30 400
24 24 15 1600
48 48 7.5 6400
SRD 03 03 150 20 abt. 0.45W |75% Max.|10% Min. 110%
(Standard) | 05 05 89.3 55
06 06 75 80
09 09 50 180
12 12 37.5 320
24 24 18.7 1280
48 48 10 4500 abt. 0.51W
7. CONTACT RATING 9.REFERENCE DATA
N SRD Coil Temperature Rise
ltem FORM C FORM A . [/
Contact Capacity 173A 12285\)/\%% 10A 28VDC o ///
Resistive Load (cos®=1) 7A  240VAC 10A 240VAC & » ~
Inductive Load 3A 120VAC 5A 120VAC g = vd
cos®=0.4 L/R=7msec) 3A 28VDC 5A 28VDC g
[Max. Allowable Voltage 250VAC/110VDC  |250VAC/110VDC E 4
[Max. Allowable Power Force  [800VAC/240W 1200VA/300W & W tava s e w s
|Contact Material AgCdO AgCdO O‘;"é‘gﬁ‘gﬁ; L
8. PERFORMANCE (at initial value) 2
Typs SRD : oo
ltem 8
Contact Resistance 100mQ Max. ’
Operation Time 10msec Max. %I, .
Release Time 5msec Max. i) Rdlleast tinfe
Dielectric Strength g
Between coil & contact 1500VAC 50/60HZ (1 minute) Pl s
Between contacts 1000VAC 50/60HZ (1 minute) Goil Power (W)
Insulation Resistance 100 MQ Min. (500VDC) Pt st
Max. ON/OFF Switching
Mechanically 300 operation/min sS—
Electrically 30 operation/min £ s
Ambient Temperature -25°C to +70°C g ., S~
Operating Humidity 45 to 85% RH s =
Vibration o,
Endurance 10 to 55Hz Double Amplitude 1.5mm g 2
Error Operation 10 to 55Hz Double Amplitude 1.5mm & 11 | 1
Shock Current of Load (Pf) ’
Endurance 100G Min. Life Expectancy
Error Operation 10G Min.
Life Expectancy | ®
Mechanically 107 operations. Min. (no load) .
Electrically 10° operations. Min. (at rated coil voltage) i TR ——
Weight abt. 10grs. . =

Operations (x 10,000 ops)

1
0 1 2 3 4 5 6

Current of Load (A)

7




