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(3) BCC Researche] #4l R il Welding Equipment and Supplies: The Global
Marketol] o]t AA &4 AF AlFe] 20123 1709 &2, 5 d F AFAF A
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ET22E AT HT (BT NEEY
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oj ol uwgl B Be Aol o dE.(FA : BizHospital 2011.10.14)
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(5) 2&3 &4e J B. Jonesel 9J&f 19561 [Welding Journal] of ¢EH AL
2 dA o= 7eMNd Z7GAEA 253 A RL S& 3 2§

AF7} o] Tl AT 9%

o 23 3% S 5 3
(1) Solder& °§3H4 @ AL FHHATOEZAM ABFAA SHPHY.
@ AGE=7 g whze], A=y wAE ol gsx @onz N
Aol HAHA e
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317 FA(WEEE. RoHS %) 732 Pb-free, Cr-free, Cd, Halogen 3}3H&

[e]

=

e AW FASL Yo, oo me sEHOoR thAsy A
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(29 19] 2539 &4 #4535t A 2=H

(2) 71EHdo g 7]Ed AgEHAAL e 8L T2 &8 &HolU B oA
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A1A e B 9 S

1 7lemd 5%
o ¥ Agjel EXE 1kW, 40kHzw o 253 55 84 A=ms st <
2hs QAR JPA7ME A, olE Y fr1Ho R AAsE e A2ES
TEE F A=E Az F3 7E, & Aol 9 AF Ane] A gl A
+871€S &4 e A9,
- 1,000[W], 40[kHz] 5% €3718 =53 L% X|(Generator) A4

HAF Ex

- A 2% RUE"E 9 758 Az ES o NG

- AIZE WS g 3 AR ) mE FAE F3 A dags FF
- 7% 84718 25 A (Transducer) 2 &(Horn) 71t
- FAsl 2%k AlaH dYs 75
2. 7=/ Ptk
g - A3 =AY
o AsAE (w9 | AT | AAALTE | AEA oo
N (B3 /25719) (%) iy NEES
(n=57))
1. power supply - o 43 % Scoped] AF Ht
2o 5 w 1kW 1KWH 20% . probes. 27
242 Zﬂe 7&01—
2. FAFS KHz 40kHz 40kHz 30% - 8T Scopes} A A4
probeZ =74
A2 Ak
3. FAF5H Y KHz | 40kHz+2kHz 40kHz+2kHz 10% - AT Scopes] 7 A
probe= =3
7447- ;ﬂE @oL
4. Transdurcer W 1kW 1kWH 25% - 4% Scopes] Wi B
probeZ =74
Q z = [e) ;‘(:].E ;\(jol-
5. Horn 334 KHz 40kHz 40kHz 15% - 84 Scopes] W7 A
probeZ =7
O A& 570 95 (n<57/H) Al AMf-
o 1~5852] 79 Board E°¢] ZHE Power Supply setdll tist Aol & e A 3ok
O 2 1seto] AlRTIOoE FHFH
0 32 989 AN |
o AFARE 1~59 HF 3 FA AdAS7IHe] §lo] AAHIE F3 oA
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Al 2d AR WS B R

L F2 7le/fdu&

T At ) ‘ ZEJIA &4 —
8FJI8 =S ETEX EHJIBFAHR E B
40kHz& £ 8T} $H7| 32 838 ¥ A (Booster) Y

ELIE'I%J’%?%E S/W ?H‘Q Z81 8HE E(Horn) 2

e mEEE

U 259 55 84718 NS &4
(1) Power Supply AbF
(2) 48 AsA A FEF

Q) AEEH

o 259 F% 83718 FAX| (o]t Power Supply) 7
(1) Keypad 2=

(2) CPU R =

(3) £¢x = (Output Board)

(4) +=HAoJR = (Pressure Controller Board)
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(5) SPI =&
(6) ADC =&
(7) DSP =&
(8) Y= ZH
(9) USBE&

(10) Power Supply #Ao]2 A2}

2 2239 F%5 837 758 Power Supply £2ZEo|(S/W) /gt
D gEAAE BE

(2) GUI =&

ok S Al F2 e A=dE

D &4 AFE 2 A A=" 7|2 24

2 &4 AF F4 B Al==" AL 24
Q) &4 AF F2 A A== dHolHHol= AA 8 7=
4) &4 AF F4 B A" dHolHHolx A4 4

© &4 AF F4 #d A=" i 79

v 259 54 83718 X5 A (Transducer) ¥ E(Horn) 71

M

b 2E9 w5 &40 1R AA 8 AE
1) 253 357 775RE AxE HEE Fo A¥xd, MEREH 7%, A
ok AAE ] MEEE S o8 FF AojH o] 25H

2 471 ARk #ix= &47] 71T A)St AEEE A Fa, HAAA
2 A (2A), AGACIE, £ 2HAE AW st Fi e = A4
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(#h) F3+5: 38[kHz]~42[kHz] <

(n}) BAZHP2]: Bato) whet BAH AT 24

@ 48 AFA THY
Uh MEEE: A d-ANA AREE AR = 374 2200V], 200[W1/3000[RPM] = E
Al A 0~500kef ANA AFE

[ 26] ¢=HAA

(Tth tEAof: PID I =9 Aojrhal o] Qe Ao

() 49 <) 1/100

Q) AEEH

b st=ddole 4
(O CPU: S5PV210, 1[GHz]
@ RAM: 512[MByte]
@ Flash: 4[GByte]
@ LCD pannel: 7 TFT LCD Pannel
® Keypad: 5 x 5 Key Matrix, Encoder
® FPGA: XC7A35t-2FTG324

) &z ES o] 74
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D OS: Embedded Linux Ver 3.10
@ Toolkits
- Compiler: Arm-none-Linux-gnueabi,

- IDE: Eclipse

@ Program Modules
- ¢t=EA 0] g BE, GUI =%, Power Control =%, System #& =&

273714 Power Supply 7§

o 223 24

Keypad
LI
o sPl P Pow
cu | FPGA - Module * controlter Bl
Display | nd | Moduts
Bz L i
L PLL
CPU Board Output Board
- Servo
Moter
Loadeell lL'
Controlier -
Serve
Controller

(23 27] AA A=" T4 B2 tholo]1w

(1) Keypad R=
Z22& 74314 Keypad

=Xtoll FPGAo A CPUe

Y

5x5 WjEY 2 FAJstal, FPGACA

(7P Keypad+=
DataZ} A= ox™ Key’l =2 A+

Buffer Key
Interrupt7} YA =S T3S
5x5 Key Matrix CPU
Key 8
FPGA el Lo
Keypad evice ;
: : Firm
Drive
Lagic Y| ware
Linux

[29 28] Keypad & tholoj 1Y
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(1} CPU2] OS7} Linuxe]= = Key Interrupt Device DriverE A &3t 1L, #Ad
Alde EAAA FirmwareZt A== 743

mmmmmummumwm ol

i

PANNEL B/D

e | T
u uFlFm.Hz.ll
i3 Frocay, Uicicoe 0 30 e T o 1

[18 29] Keypad Rt 3 2=

(2) CPU RE
(b CPU
O CPU B-E& User Interface®} FPGAS A H/IWE Alojdte IS 43
stog p&dsto] 7hssty e Data® AHad 4 Y& ProcessorgE A
e 31 =

@ =3 2= getrE 9 Datas A&, Bl 4 A 16GByte Flash memory
2 283 T AFE EthernetS E3 PColA A%, #ed 4 Y= o9
o

@ FFT, RMS5 9] d4ts w24 435t A2 LCD Displays #23sto A5

= T

#e] ¢} Systemeol] Tg Moniterings &°l3tAl +3F 4 JdEF Embedded

T ORI
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(1}) FPGA

LinuxE OSZE A5t .

O FPGA+= CPUQ] 1/0A]8] & System A|o]E $J3] AL&Fo]H.

o[ k Pressure
Bus (€2 Loaic Control
CPU __ylInterface = o board
Logic
System Sl Power
Control Lsdic Control
Logic i Og. board
Keypad
? sif—1
LCD LD Logic ontro
e o board
System
Clock | |Trigger
Logic
FPGA

[1¥ 30] FPGA Logic Block Diagram
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(6) ADC =&

(b ADC(Analog Digital Converter)= A<, HAF<2 Analog AEE &3
Digital Al 2 w}Fo]F= FE.
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[Z1¥ 82] ADC =& PCB ARzl
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O As&Hol 283 gy AA7s F F8 -> Job List
@ As&H & FE A 8 -> Weld Process
©)

TFEEH 48 2 A8 A% 22 -> Manual Weld
@ 7Aool 7Fs3 & "2 -> Configuration

(1) GUI & Yol &%

Emibedded Limnwx

5 LISWVWFP SGUIT Module
o=y

XA7tATA LAYl Bl Sof

(29 97] GUI 2& HelHEEE E5To|oj1d

_68_

TS E M237888%] M| 25Z 1320]| o|A oh=1tst7| s 2 AT A (KISTHO SEE A=Y

r
%



(th) GUI =& &7 Flowchart
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(2}) GUI =& Data Structure

X7 E ALY S| BE| SO

rk

tot #ACHESEE X 237888 X 25= 13&0f 2| A st=x1tst7| s E AL (KISTHO| &

=)
=

No. t o] e TE1 TE2 Type £=
1 weld list No. param integer | 84 &5 HE
2 weld type param | A&/ | BYTE 84 =Y, s 24, T8
&%)
3 weld time param | A&/ | float | &FH At
4 hold time param | AE/% | float | €H F FA Azt
5 weld energy param | A&5/4% | float | &FH AR (EHS] D)
6 | weld frequency | param | A&/5& | float | &H F3
7 | weld amplitude | param | A&/FE | float | &HF IEF---FAIQ
8 weld pressure param | A-&/5%F | float | &4 ¢4
9 delay time param T float | A5 &HA &4 1 Azt
10
11 | limit weld time | param | A5/5% Ho -z ASak
A &4 4 RE, FEA
12 weld count data | AE/TF o AMeHLz AEZa)
13 weld result data | A&/5E 274 A3 Good, Bad, Suspect)
14 weld energy data | A&/5E
15 weld current data | A&/55 Az
a4 & I s, FEA
16 weld voltage data P AR T e
17 weld power data &5 Zal=RAy
18 pressure data ZA dgolel(¢E b
19 pressure gap data
20 weld No. data 5 L3 55 WS
21 | weld count No. data | A%/4% | integer | @A &4 JISE
22 weld type data | A%&/4% | BYTE | &4 e, K584, 5 &3
23 weld time data &3 Azt
24 hold time data |3 5 FA A
25 weld energy data |4 dAUA(EHA D
26 | weld frequency data &3 T
27 | weld amplutude data EH7F x5
93 Weldil.’lg start data A
time
29 wel@ng end data | A&/55
time
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(mp GUI =& 7§ &7

@ Host PC : Linux (Ubuntu 64bit 14.04, kernel ver.3.13.0)
@ Target B/D : Samsung S5CPV210 ARM CPU

@ Cross Compiler : arm-none-linux-gnueabi (arm-2009q3)
@ SDK : Qt-4.7.4, Qwt-6.1.0

® IDE : Qt Creator 2.4.1, Eclipse LUNA

(1h GUI =& Guideline 2+

Job List Job Info.
DI ohome job_0003 o
1 job_0001 prm
. Weld Time 5 s
2 Jjob_0002prm
3 Job0003 prm Hold Time 1 up
£ e Weld Energy 220.000 J
5 job_ 0005 prm
Weld Frequency 40 Kz DOWN
Weld Amplitude 30 m
Weld Pressure BOTTOM
Delay Time 1000
SELECT SET CREATE DELETE START
Job List Job Info, Job Job Job

(19 100] AH5&3 o9 SepdE 48 313 - Job schedule #1

@O “Select Job List® % 7]%7]&5 Agsld ” Job List® 1Fo] Aezn <
2 7157 oldlel Zo] WHAH.
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Job List Job Info.
(o | e T Job Name job_0003 Weld Time
ob: rm
| SRS Weld Time 5
2 Job_D00Z prm
3 job_0003prm HOidTlmE 1 Haold Time
& Job 3004 peie Weld Energy 220.000 J
5 Job_D005 prm
Weld Fregquency 40 kHz Weld Energy
Weld Amplitude
Weld Pressure F,_::f;q
Delay Time 1.000 <
Weld
Amplitude
MNext(1/2)
SELECT SET CREATE DELETE START
Job List Job Info. Job Job Job
(29 101] A584 49 Feve 4= 39 - Job schedule #2
@ “Set Job Info.” MELS 2w ” Job Info.” I1Fo] =@M o7 3Flo|glo|E
H 3 #E] uHOdo] ol o} 72 ] WZE. “Job Info.” §¥ F&o| U3t
MES F2d dY g WAsks.
Job List Job Info.
(o | e T Job Name job_0003 st
;= job_0001 prm
Weld Time 5 g
2 Job_0002 prm
3 ob0003 prm Hold Time 1 Delay Time
# i Weld Energy 220.000 J
5 Iob: 0005 prm
Weld Frequency 40 kHz r
Weld Amplitude 30 mm
Weld Pressure 3 Njem
Delay Time 1.000 ¢
I! \ Next(2/2)
SELECT SET CREATE DELETE START
Job List Job Info. Job Job Job
(2% 102] A5&F oY Feve d4g 39 - Job schedule #3

&)

7N EALY

|

“Next*

| '

=
) =)

of

re
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A
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[CH

HES 39 715718 eadoz
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Job List Job Info.
N I Job Name job_0003 ToP
1 jeb_ 0001 prm
s = Weld Time 5=
3 job.0003,prm Hold Time i1g up
¢ ERAL Weld Energy 220.000
5 job_ 0005 priv
Weld Frequency 40 kHz DOWN
Weld Amplitude 30 mm
Weld Pressure 3 Nfem? BOTTOM
Delay Time 1000 ¢
u
SELECT SET CREATE DELETE START
Job List Job Info. Job Job Job

(2% 103] A58 49 Ty 48 9H - Job schedule #4

@ “Set Job Info." HES F=
Ha HEe] o] ofefjeb o] WA H.

Job Info.
b eld Fald Delar —
= = - - - - Time
Job, 0003 2 s is 220 A0z 36mm 3 Mjema 10 Graph
Result Graph 5
Weld Count 5 P v : G’:;Eﬁ
i 1
Weld Result Good : :
i
Weld Start Time 2014-08-06 10:51:12 1 : Current
: 1 Graph
Weld End Time 2014-08-26 10:51:17 J I
1
Weld Energy 220.000 mA E ] anta%e
Current Peak a0 v : s i Grap
1
Vo Peak 30 W
ltage Peal : P
Power Peak 23 mm : Graph
1
Pre-Height 0.000 ' !
Post-Height oooo meedily ¥ .. . Next(1/2)
STOP
Jab

(29 104] A5EH M3 A8 TAA - Weld Process #1

® “Start Job"HMES =8 A 2= F=9 & deEHE &F

&y 715
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Job Info.
Job Jab Weld Hold Weld Deliry - -
com | Tee | omeR e | e | e | e | 5 [ [ —"
Job_0003 & 1 220 40kHz 20mm 3Wiem? 16 Graph
Result Graph h
Weld Count 5 : v -= PO%;:IS]Q '
1 I
Weld Result Good : 1
Weld Start Time 2014-08-06 10:51:12 i :
1
Weld End Time 2014-08-26 10:5117 J : :
i i
Weld Energy 220.000 mA : :
Current Peak 40V i s i
Voltage Peak 3.0 W 1 g
i I
Fower Peak 23 mm : :
Pre-Height 0.000 i E
Post-Height 0.000 mm L__ ________________________ : Next(2/2)
STOP
Job
(13 105] A5&3 A9 F2tve ¥ st¥ - Weld Process
® “Next'WHES=Z F7 7|57 WA4.
Manual Input Result
Weld Count 5
Weld Time 5 Weld Result P Weld Time
Hold Time 1= Weld Start Time 2014-08-06 10:51:12
Weld Energy 220.000 J WeldEnd Time IS0 26521 Hold Time
Weld Energy 220.000
Weld Frequency 40 kHz ook o on
Weld Amplitude 30 mm Voltage Peak 30 v Weld Energy
Weld Pressure 3 Mpemz | PowerPeak B w
Pre-Height 0.000 mm Weld
| 0.000
Delay Time s Post-Height 0.000 'man | Frequency !
Weld
| Amnplitude
i
l Next(1/2)
i
Weld Weld Set Manual Set Graph
START STCOP Input Type
[1F 106] &85 49 9 A= FA% - Manual Weld #1
@ “Set Manual Input“®{E° 2 ” Manual Input* 159 FEES& Adste] gk

2 A8

X7 EALY Sl BE| SO 2ot

_FILH[[H%F'_# 24

o o o
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Manual Input Result
_ ‘Weld Count 5
Weld Time 5 Weld Result e Weld Pressure
Hold Time 1s Weld Start Time 2014-08-06 10:51:12
Weld Energy 220.000 J W i 2014-08-26 1051:17 Delay Time
‘Weld Energy 220.000
Weld Frequency 40 kHz etk a0
Weld Amplitude 30 mm Voltage Peak 3.0
Weld Pressure 3 Njewe  PowerPeak 3w
) Pre-Height 0.000
Delay Time 0.000 ¢ i
Post-Height 0.000 - -
Graph
| v T
I /
I
]
1 J, : Next(2/2)
i
I
e
Weld Weld Set Manual Set Graph
START sTOP Input Type

(2" 107] &84 949 9 A" EA% - Manual Weld #2

“Next“HHESZ “Manual Input® &% o3 W& &< Vs

Manual Input Result
Weld Ti 5 count ’ Time
SR s Weld Result Good Graph
H0|d Time 1 s Weld Start Time 2014-08-06 10:51:12
Weld Energy 220.000 J Weld End Time 2014-08-26 10:51:17 Enreargg
Weld F i el ’
eld Frequency 40 kHz SireniPeih o
Weld Amplitude 3.0 mm Voltage Peak 30 v c:;Irran‘;tr:.t
Weld Pressure 3 Nfenz || PowerPeok 23 w
Pre-Height Val
Delay Time 0.000 & s 2000 i o
Post-Height 0.000 mm
Graph e - Power
|l v Graph
I / :
: i
| ok Next(1/2)
I
' i
T R il R N s,

Weld Weld Set Manual Set Graph
START STOP Input Type

X7 E ALY S| BE| SO

(28 108] 583 949 2 A ZAH - Manual Weld #3

© “Set Graph Type"HES = Flo]

i

Q3 18

[K

Ag o] 7}
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Manual Input Result
‘Weld Count 5 SR
¥ re- T
Weld Time Sls Weld Result — Grap}?
Hold Time 1l Weld Start Time 2014-08-06 10:51:12
Weld Energy 220.000 | Weld End Time 2014-08-26 10:51:17 Post-Height
Weld Weld Energy 220,000 3 Graph
eld Frequency 40 Kz Current Peak 40
Weld Amplitude 30 mm Voltage Peak 3.0
Weld Pressure 3 Njewz ~ PowerPeak B w
Pre-Height 0.000
Delay Time 0.000 ¢ i
Post-Height 0.000 -
Graph
| vT
i
I
1 /
:l l i Next(2/2)
I
e e e LSS M S S S S
Weld Weld Set Manual Set Graph
START STOP Tnput Type
(17 109] #3583 49 % e FA% - Manual Weld #4
M “Next'HES=Z o3 49 g5 &2 715
Manual Input Result
W ’ Pre-Height
. e
Weld Time 5 ¢ WektTeaiR = Grapl?
H0|d Time 1 5 Weld Start Time 2014-08-06 10:51:12
Weld Energy 220.000 ) Weld End Time 2014-08-26 10:51:17 Post-Height
Weld Weld Energy 220,000 gt
eld Frequency 40 kHz = M) -
Weld Amplitude 3.0 mm Voltage Peak 3.0 v
Weld Pressure 3 Djeraz =~ PowerPesk 23w
Pre-Height :
Delay Time 0.000 bt 000 ==
Post-Height 0.000 mm
Graph
B ‘:
I ]
I / :
i = Next(2/2)
A
Weld Weld Set Manual Set Graph
START STOP Input Type
(19 110] #5834 o4 % 8 EAIF - Manual Weld #5
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Set Client

IP Address: | 192.168.0,100

Limitation - Protection

Limit Voltage: Min| -300.0 iV -~ Max{ 300.0 |V
Min -16.

6.0 [A— Max| 160 | A

Limit Current :

o

Limit Current Limit Current
Min _ Max

SET Limit Voltage

Limit Voltage
IP Address Min

Max

(29 111] 3H RS A AAHA - Configuration

@ “Set IP Address"H{E o2 ZH

ze e AVI=E T,

i}

o] IPFAE A% Protection g ¥4Eo =

(Ap GUI =& 34H T4

Job List Job Info.
Nurield.prm

NuriWeld_backup.prm Job Name
Weld_20150107_002.prm
Weld_20150107_003.prm
Weld_20150114_001.prm
Weld_20150122_001.prm

Wald Time

Hold Time

Waeld Ensrgy

Weld Frequency

Servo Speed

Weld Pressure

Wald Pressure Gap

(2% 112] Job Schedule 98 34
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lob Into

4ob Noma
Wakl_20150123_001
Result
Weld Count

Weld Result

Weld Start 00:00:00

Weld End 00:00:00

Wald Power
Current Paak
Voltage Peak

Pressure

Input Job Info.
Weld Time

Weld Power

Weld Frequency 40.00 kHz

Servo Speed

Weld Pressurs

Graph
1,000

800
400

A00

(=]
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oln
rk

3000 rpm

0.00 Nfem®  prassure

Wad Sano Wad
Endangy Fraquancy Spaad Pragsuia

Graph
1,000 ——

Cunant
GEmph

Frasure
Giaph

SN

200 —7

- = = e e T T S W o i B
] 200 400 400 200 1.000

Graph Legend(Max:2)
{4 ] Gurant [_] Prassura

PoUsS Resan

Jab Joh

[28 113] Job Weld Process 3}H

Result

000 s Weld Count

Waeld Rasult

000 W

Wald Power

Current Paak

Wald

Voltage Peak Frassurg

=3 B3 £33 )

Frassiife
Sap

| cunant

e 1/2)

[1¥ 114] Manual Weld 349
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Set Server IP

Server IP Address

S=t IP

IP Addrass

Protection
Limit Voliage : Min 0
Limit Current : Min 00

Initialize

Infzization

Sakat Lot o
Sarval | Pctacran InfoeEs

(29 115] #5834 o9 SetvE 4= 34 - Job schedule #4

(op GUI =& - firmware =4l

@O firmware - GUI =& 7t 5412 rta-libE ©]&3F postgreSQL &) 2] SQL#
S AFE3he] o] FoF,

@ firmware - GUI =& 7t B4l 2283 AF
firmwaree} GUI REL Y ©ARIZA FFo] FHE=Z H<E hoste
localhosto] ™, portt &= frmwareo| A A4 H porttH&Ql “8888” & A&

int connectPostgre()

{
m_postgreConn = PQconnectdb(“host=localhost port=8888);

if(PQstatus(m_postgreConn) == CONNECTION_BAD)

{
qDebug(“%s : %s“, “Runtime”, PQerrorMessage(m_postgreSnmpConn));

PQfinish(m_postgreSnmpConn);
return (-1);
}
return (0);

@ firmware= H¥E HAG
e HolHE firmwared] HE3st= HESF “UPDATE servo_param_tbl
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SET m_fPressureValue=%1;" ¥ o] SQLES 2 EAl QlEHo]~7} T3 9|
Hof 9o, 71E SQLEHTO 2 A FHo] 7M.

int SendPressure(float fPressure)

{
QString sPressure = QString(“%1“).arg(fPressure);
QByteArray baStoreTableName = sPressure.toLatin10;
char* cPressure = baStoreTableName.data0;

QString sQueryString QString(“UPDATE servo_param_tbl SET
m_fPressureValue=%1;“).arg(cPressure);

return queryExec(sQueryString);

@ firmware - GUI =& %t 541 rta-libE o] &3 postgreSQL & 22| SQLE

& AHg3te] o] ojx,

(Zh GUI =& - keypad §4%

2

O keypad - GUI =& 7t T4l keypad Egle|HE Fd3 AM8-3H
kernel -8 A] keypad =glo]HE Z2E AlAHok 3

@ keypad - GUI =& 3t B4 =285 o2
Qumel A7) Cntol 2ok gol “open" PO E FAE AR,

fd = open(“/dev/keypad”, O_RDWR);
if(fd<0) {
printf(“keypad open fail\n®);
return;

}
memset(&g_keydata, 0, sizeof(KEY_DATA));

read(fd, (void*)&g_keydata, sizeof(KEY_DATA));
Z=aF
=

@ keypad EtolW oA key Qo] WA, GUI RENAE AE5E )45t
@A GUI =& deighel] wel 2713

void onReadKeyCode()
{

read(fd, (void*)&buff, sizeof(KEY_DATA));

_80_

X7t AR el 22| Sof 2ot S E ™ XM237888=] A 25 13€0f 2| A st=x1tat7 =™ E ALY (KISTHO SEE A2 Y

rk



if(buff.m_keydata&0x8000) /I keypad
{
g_keydata.m_keydata = buff.m_keydata;
buff.m_keydata = buff.m_keydata & Ox7FFF;
printf(“write keycode => %4X : %4X\n“, g keydata.m_keydata, buff.m_keydata);
parseKeyEvent(buff.m_keydata);
write(fd, (void*)&buff, sizeof (KEY_DATA));
3
if(g_keydata.m_encoder != buff.m_encoder) /I encoder
{
printf(“read encoder => %4X : %4X\n"“, g_keydata.m_encoder, buff.m_encoder);
g_keydata.m_encoder = buff.m_encoder;
parseKeyEvent(buff.m_encoder);
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b A" ol A&e £13 teolguel~ Hagt
h &

(h &4 A4 F Ha3h

() F2 Jg= 24 F 283

@ &4 AF 74 By A== T 273

(b Host PC : Windows 7 Professional

(1}) Compiler : Microsoft Visual C++ Compiler 11.0 (x86)
(th SDK : Qt-5.2.1 MSVC2012 32bit

(2P IDE : Qt Creator 3.0.1 postgresql-9.3.3-1-windows
(np Database : postgresql 9.3.3-1

3 &3 AF 72 Hg A" HolEHol~ A B 75

b dlelgHol = A4 e

-- Database: uswpdb

-- DROP DATABASE uswpdb;

CREATE DATABASE uswpdb
WITH OWNER = postgres

_81_

XFIHARLTN L ARG Q| e Sof 2ot FHCHSHE M237888=] A 25 138H0f 2|7 h=ntet7| & 2 AL (KISTIHO

rk

=
[=)

=)
=

=

NI

o]}
=}



ENCODING = 'UTF8’

TABLESPACE = pg_default
LC_COLLATE = 'Korean_Korea.949’
LC_CTYPE = 'Korean_Korea.949’
CONNECTION LIMIT = -1;

b &4 HA 7155 g =HolE (oblist)

—-- Table: joblist
-- DROP TABLE joblist;
CREATE TABLE joblist
(' job_id bigint NOT NULL,

job_name character varying(50)
YWITH (

OIDS=FALSE

);
ALTER TABLE joblist
OWNER TO postgres;

(th &4 2% 9 AR 7|55 9 HolE (jobresultarray)

-- Table: jobresultarray
-- DROP TABLE jobresultarray;
CREATE TABLE jobresultarray
( job_result_id bigserial NOT NULL,
job_id bigint NOT NULL,
job_result_date date,
job_result_starttime timestamp with time zone,
job_result_endtime timestamp with time zone,
job_result “char®,
job_data_voltage reall],
job_data_current reall],
job_data_pressure reall]
YWITH (
OIDS=FALSE
);
ALTER TABLE jobresultarray
OWNER TO postgres;

4 &4 AF F4 B A" dHolguolx A4 4

(7h Hleolguol = A2

bool openDB(QString fileName)
{

QString dbName = “uswpdb®;
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if(fileName.isEmpty0)
dbName = “uswpdb®;
else
dbName = fileName;

m_DbPostgre = QSqlDatabase::addDatabase(“QPSQL®);
m_DbPostgre.setHostName(“localhost);
m_DbPostgre.setDatabaseName(dbName);
m_DbPostgre.setUserName(“postgres®);
m_DbPostgre.setPassword(“nuri4085“);

return m_DbPostgre.open(;

() dlolgulol z=ell A Hagh vloly Hg 8% Fi&

void queryJobListO

{
QSqlQuery query(m_DbPostgre);
QString queryString;

queryString = “SELECT job_id, job_name FROM joblist;";
query.exec(queryString);
gDebug( << query.lastError(;

ui->JobList_tableWidget->setRowCount(0);

int row = 0;
int col = 0;

I AMA &2 AA A =& AYst=F g
ui->JobList_tableWidget->insertRow(row);

/I job_id

ui->JobList_tableWidget->setltem(row, col, new QTableWidgetltem(tr(“%1%).arg(-1)));
/I job_name

rowW++;
I ARA & Y 2

while(query.next()

{
ui->JobList_tableWidget->insertRow(row);
col = 0;

ui->JobList_tableWidget->setltem(row, col+1, new QTableWidgetltem(tr(“%1“).arg(“ALL")));
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/I job_id
ui->JoblList_tableWidget—>setltem(row, col, new QTableWidgetTtem(tr(“%1“).arg(query.value(col).tolnt0)));
col++;
/I job_name

ui->JobList_tableWidget—>setlterr(row, col+1, new QTableWidgetitem(tr(“%1).arg(query. value(cal).toString0)));

row+t;

6 & AF 4 Ad A=" 31d 74

b 27 A8 @
Job List TEelA 712 &4 AE olg lo] 75

| Seatch Job List Job Rasult
] Date 2
‘ e i No.  Job Name i jobName  Resuft  Date SatTme  EndTme  Weld Time
B0EG o | 160940 A =
Result 1 WL
@ Al Success  Fall 2 weldd2
Search | |13 weldol
7| Pressure " weld02
(100 : 0,00 5 weldal
1 Current 6 weld02
.00 - 0 H 7 test0] T
| Voltage Sucess
. - : Fallure
.1t e 1 (111
M Prassure
1,000 — —
600 : - | : e - |
400;-— T B R t — =5 =
2003 i -
0= ! '
1 ; | | - | ! | 4 I d I |
0 Zm 400 E00 a00 1,000
Current
1,000 = i
BO0 = i
600= f
400 = -
2003 !
03 S | R S— _ i
i i | [ | i i i I i i | i i | ] ' |
0 200 400 B0 Bo00 1,000
Voltage
1,000
| | | N
| |
o ' |
200=- + - {
3 | : .
| g 1 | i I i 1 i i i 1 i i I
0 200 a00 600 BO0 1,000
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Material 2D Drawing 3D Drawing
d B
Ti T
d P
SKD11 T
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SKDe1
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Properties Ti SKD11 SKDe61
Density (kg/m?) 4,500 7,700 7,760
Poission’s Ratio 0.34 0.27 0.27

Young's Modulus (GPa) 116 190 190

©) u—]]_)l;](Mesh)Ag/\-] 9 AAzZA A - F38 A LS YT Uﬂ-’ﬁ](Mesh) =
2 4 4 Z(ANSYS Workbench 14.5)°14 1Tmm Alo] 2= 5o 2 A
AAFeH, B4 48 A (Tetrahedron) 33 22 1=, 3 s S A% 7
< F2HS 2ER AAdHe AZARd 29y 75 71, ddd=
Sarare] WA AHEA 3.

(a) & W4 (mezh) 44 23 (b) AA 20
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ofh

(19 139] F384 wdd
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Properties Aluminum 7075
Density (kg/m?) 2,823
Poission’s Ratio 0.33

Young’'s Modulus (GPa) 71.7
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Mode Frequency (Hz)
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(5) 2298 F% 8% 7]8 Power Supply oS 93 st =20 AZ+

USWP-401K

Ultrasanic Welding Power Supply

Features + Awaliabie 1o change requency easily. (1 0%~ A00)
» Avalable to change voltage easily. (100V~300V)
* Realized FeadBack algonthm that could maintain consistent prassure with the load cell input.
+ Awallable 1o operate direct-lype Servo Motor and control ocation.

« TR A | Ok —40K1 L)
o T e O {1 00Y —300V)
Pl e & A R

gt
: + Automatic requency adjustment funclion + PLC interface Connection
F unc"on + Welding start time adjustment function + Supoort Remote Monitaring[SNMP, WEB)
+ Safting Parameter saving function + Support Remote Database
+ Avallabie to Input external welding start signal
(If0 Inferface)

(Automat e Frequency Timing) * PLCRL B

i MIERIEE e )d Time Delay Setting) = ff (S50, WEE)
SUMhie Sl € put ik i

TR AU BEHERE S0 Interface)

« BEiEhEE

« ]

NURI TECHNOLOGY & e o

Tel, +82-53-961-8001 Fax. + §2-53-961-0005
E~mail, o e
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