- — A Ran ndin W Operation mode I Connection diagrams
Universal Input Dlgltal Temperature Controller HAnYounG nu)( I a ges a d pUt types = Supplying the power after wiring will display the current temperature. Every time you press @3 the set temperature and output amount will g
e ange be displayed alternatively on the set value (SV) displaying unit. AX4
° Classification Code Input type Celsius (C) Fahrenheit (°F) Wuser setup mode
] - ~ - ~
S e r | e S HANYOUNGNUX CO..LTD E ! K 100 - 1200 148 ~ 2192 User setup mode is the mode that sets the set values changed by users frequently such as alarm and loop break alarm (LBA) set values.
28, Gilpa-o T1beon-gil a4 HE -100.0 ~ 500.0 -148 ~ 932 The parameters of the operator setup mode are also displayed in the user setup mode, so that they can be easily set.
Michuhol- u, Incheon, korea [ -100.0 ~ 500. -148 ~ Symbol (PV) List Content Display condition Initial value (SV)
| INSTRUCTION MANUAL | Hichupol g, Incheo Thermocouple o J 100.0 ~ 500.0 148 ~ 932 ymbol (PV) play (sv)
http://www.hynux.com r R 0~1700 32 ~3092 Su Temperature set value (SV) EU 0~ 100 % Always displayed EU 0%
Thank you for purchasing Hanyoung Nux products. Please read the instruction
R - -148 ~ 1n
manual carefully before using this product, and use the product correctly. 'l: T 1000~ 400.0 148~752 HL N Alarm 1 low value EU 0%
Also, please keep this instruction manual where you can view it any time. WAos13KE180703 ) RTD P}_- Pt100 Q -100.0 ~ 400.0 -148.0 ~ 752.0 Hl’. ',H Alarm 1 high value EU 100%
I safety inf t' I Part names and functions A idh | Aam 1 deadband EU0-100% or EUSO~100% | When ALn is set on LY EUS 0%
° L N
are y Information P |;|d|.cator : AXa AL2L Alarm 2 low value (temperature unit) EU 0%
Please read the safety information carefully before the use, and use the product correctly. AT: Turns on during PID auto-tuning ) ) N
The alerts declared in the manual are classified into Danger, Warning and Caution according to their importance gEIT:'ITLJUansS:nndduur?nnggaclgpr‘nrilg:;?;}gr?emm ' ’ "’ '-’ "’ AL2H Alarm 2 high value EU 100%
DANGER | Indicates an imminently hazardous situation which, if not avoided, will result in death or serious injury AL2: Turns on during alarm 2 operation ) -’ < PRESENT VALUE HEdb Alarm 2 deadband EUS 0% AX2, AX3, AX9 AX2-B, AX3-B, AX9-B
n " " — - - P LBA: Turns on during loop break alarm operation (Displays present
WARNING | Indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury play: tp p ) blqb Loop break alarm time 0~ 7200 second 480
CAUTION | Indicates a potentially hazardous situation which, if not avoided, may result in minor injury or properties damage Name Content -, ; - on operation screen) L - P
Move among operation A A2 ' ‘ . ' . ‘ ' ‘ <l sETVALUE .'_ ,'_-,F.',_, Loop break alarm temperature 0~100°C (°F) When LBA is set on RLYn 2
A DANGER A CAUTION Mode Key | mode, user setup mode .' , ' , ' , ' (Displays set temperature ] Loop break alarm deadband | 0 ~ 100 °C (°F) 2
«The inplut/?]utpUt te/rminals are subjlect to electric shock rilik . Viﬁhs;r;cvﬁ\eey;ngzsc'tsp;gfﬂ{;un or fire may occur, so please and operator setup mode y - e e on operation screen) LbAd | Loop breakalarm deadban
Never let the input/output terminals come in contact witl . . .
ym‘JIr body orlcg#d ucl:ixyeusubsta:ﬂces. I " « For thermocouple input, use the predetermined compensating ; gﬂr(n}‘éenge;pvearlgteiorr?vrvﬁ(xi%ve HATYOLITG WD § :Nolock function
A I:cab'laeir(DteAmperature eml)){s ochr whﬁnl us(ljng_ordlnary cable).d o Shift Key | Gser “Gtup mode and s - oorator e o
« For input, use a cable with small lead wire resistance an ) - Operator setup mode lock, "
WARNING without resistance difference among 3 wires (temperature errors operator setup mode. MODE — Lok Key lock auto-tuning inhibited Always displayed 0
+ When used in equipment with a high risk of personal injury or occur if the resistance value among 3 wires is different). Decrease set value, move
properties damage (examples: medical devices, nuclear control, + Use the input signal line away from power line and load line to ° Down Key| 7 parameter setting mode. E’ : Operator setup mode lock
ships, aircrafts, vehicles, railways, combustion devices, safety avoid the influence of inductive noise.
devices, crime/disaster prevention equipment etc.) install double + Input signal line and output signal line should be separated from each Change operation mode, ‘ ‘ ‘ [l Operator setup mode
safety devices and prevent accidents. Failure to do so may result other. If separation is not possible, use shield wires for input signal line. ° UpKey | increase set value, shift R . e L . —
in fire, personnel accident or properties damage. + Use a non-grounded sensor for thermocouple (using a grounded parameter setting mode SHIFT  DOWN uP Operator setup mode is the setting mode that sets the specifications of the temperature controller when the engineer installs it for the first time.
. $ince“th;ls product is nlot equ}ipped vyéth(efz power switzcslz)e\alnd fusoe,5 A ‘iﬁ?sor hmay causT malffunct\'or;s to thhe device due to short circu(ijts), Pressing @B and @D simultaneously for more than 2 sec. in the operation mode or user setup mode will enter to the operator setup mode.
install them separately on the outside (fuse rating: a.c,0.5A).  +When there is a lot of noise from the power, we recommend to H . i in fo . Wi i 3
+ Please supply the fated power voltage, in order to prevent product use insulation transformer and noise filter. Please install the I Dimensions an d pa n el cutout Pressing @8 and €D again or more than 2sec wil returntothe operation mode
breakdowns or malfunctions. noise filter to a grounded panel or structure, etc. and make the Symbol (PV) List Content Display condition Initial value (SV)
« To prevent electric shocks and malfunctions, do not supply power wiring of noise filter output and product power supply terminal H Dimensions
until the wiring is completed. as short as possible. H ,' <K thermocouple (no decimal points)
« The product does not have an explosion-proof structure, so avoid « Tightly twisting the power cables is effective against noise. D1 D . . .
using it in places with flammable or explosive gases. « If the alarm function is not set correctly, it will not be output in ‘ £/ Kthermocouple (decimal points)
. Nev(ejr dt\sass_etmb\e, modlnyprocesls, mprg_ve or qeptaly (hrI]S wsorf ‘mse of atl)nqrma)lwoperationl,’ 5o please checkﬁitrl]nefore operation. i ] ) LI’  J thermocouple .
roduct, as it may cause abnormal operations, electric shocks or fires. + When replacing the sensor, be sure to turn off the power. — Input ype Always displayed
« Please disassemble the product after turning OFF the power. « Use an extra reﬁay when the fre%uenc of operation (such as — H ’ I'IP putyp - R thermocouple ¥s display H U 100 - 240 V~ 100 — 240 Vv~
Failure to do so may result in electric shocks, product abnormal Froportionaloperation, etc.) is high, because connecting the M &'Tth | @ 50/60 Hz 5.5 VA @ 50/60 Hz 5.5 VA
operations or malfunctions. » 0ad to the out%ut relay rat'm§ without any room shortens the I - | thermocouple
+ Any use of the product other than those specified by the service life. In this case, SSR drive output tilpe is recommended. H I Pt Pt100 Q RTD
Prrfanufactu{ﬁ_r maydres;iltfltn p_erstmﬁ_al |n_{utry or pro?ebmes danglsge. * Whenlusin glectromagnetic switch: set the proportional cycle H T or AXT AXTB
+ Please use this product after installing it to a panel, because there to at least 20 sec. B — i °c/° i i i
is a risk of electric shock. * When using SS'F]?Z set the progortional cycle to at least 1 sec. — H uni ": Temperature unit C/°F selection Always displayed L
« Do not wire anything to unused terminals. n PV : i : : f
CAUTION 'Wﬁase wire cor{lec}t]ly, a&edr check\'ngthe\ po\larity ofthe}eLminals. Y L] dP Decimal point display ON (display), OFF (no display) When selecting decimal point range an
+ The contents of this manual may be changed without prior notification, ~ *When you install this product to a panel, please use switches or ] ; 100 ~ ; : ; n
Ploas g”akﬁ sure that the product specifications are the same as . Iglléglsj,leti?vrsighe;\ilﬁghmeg“()apéi‘;\éﬁlil ‘bErCegokZﬂalt%Eecg?thEe o e M-vo sy e o M Panel cutout wi hi HS Input bias 100 ~ 100 (sensor input value + bias) Always displayed H
you ordered. - assification | Type I _—_ N ; n
+ Please make sure that there are no damages or product abnormalities ulser conver_uence.h | that. i itch - FI L k Input filter time 0~ 120sec. Always displayed u
occurred during shipment. « Please specify on the panel that, since switches or circuit W |48.0/96.0(48.0|72.0/96.0 ) - — - Snn
+ Use the product’in a temgerature range from -5 t0 50 ° C (max. 40° C bre_akersdarﬁ installed, [thEe swwtcfhfes or circuit breakers are H 196.0]48.0/48.0]72.0196.0 Sl_ H High set limit EU0~100 % Always displayed 200
for close installation) / 35 to 85% RH [without condensation) ‘i/ctlvate , ¢ egowerlwx e cut off. forth . f Product - - - : -
+ Please use the product in places where corrosive gases (especially ~ *'1¢ rﬁcomn&en regular maintenance for the continuous safe use dimensions| D |63.0163.0163.063.0|63.0 H1 S,’_ |'_ Low set limit EU 0~100 % Always displayed - a0
harmful gases, ammonia, etc.) and flammable gases are not é’ this product. ¢ this prod h i : : - - -
ST, et inplaces where vibrations and impacs are not o ioratE over e product may have 2 fespan or Dl |55 5555|5555 Ly | control output type G5 ssRameotagepuseoutput| | L 5
applied directly to product body. + The warranty pednod ofthlls prog_u_ct, \slfyear, including its W1 %145.092.0 45.0 | 68.0 | 92.0 B aLcr put typ fl'_ HIRelay output P r
- Please use the product in places without liquids, oils, chemicals, . '?ﬁge;rseo;;;er%tim Egr'i‘ggrg?tﬁg"w'gggf gutupssi is required during . - - - - Fur - -
. ;fs:sn;,ddou;%tsﬂfﬁér?};\é %tfééﬁgtll%‘t%nﬁgg;?sSlofvrezm's such as power supply. \Pused as a signal to external interlock circuit, Panel |H1*]92.0|45.0|45.0|68.0|92.0 Voltage pulse L b"- :Tlme share proportional control h lected | rur
alcohol, benzene, etc. (wipe it with neutral detergents). I?ch' please . detlﬁy rela uzgether. £ malfunctions, th cutout | A |70.0122.0/60.0|83.0/117.0 S Sft output type FPHH - 55 phase control When selected SSR control output Hg- 1
+ Please avoid places where large inductive interference, static + Ifthe user chan esd_ﬁe pro E'C In case of maffunc 'C?ff]fsr‘ e (continuous proportion)
electricity,magnetic noise are generated. opera_}lcg may e di erent e to SEtS par?meter; [Herences B 1122.0/70.0160.0]100.0/117.0 F
- The display characters may not be visible in external sunlight or even | t.b?l‘m" el name is the same. So, please check the - L Control output cycle | 0~ 1000 sec When §5k isCYCorg [k isRLY 2 100 — 240 V~ ~
heavily lluminated indoor environments. i . l;gfrgrpeaﬁsilngyt‘he temperature controller, there may be a *7+0.5 m tolerance applied ~— . . N 50/60 Hz 5.5 VA @ 100 - 240 V
. Psluenalsighatv%%glgtczsextstlgeat accumulation caused by direct temperstur ge\l/]iation bletween Py {/alule A temperature A fhrd Cog;reorla(t)%t:ut g ut §§ver:e a;non((hea;mg con‘lro:; Always displayed Ay - 50/60 Hz 55 VA
. . D i i controller and the actual temperature, so please use the product H H H ) 1 ) * Direct action (cooling control
Please use the product in places with elevation below 2000 m. after calibrating the temperature deviation. M Bracket assembllng M Case dlsassembllng Pl d \
< PID control
]
@ AX3, AX4, AXT,AX9 @ AX2 @ AX3, AX4, AXT, AX9 L'}: rn Control type P+ (proportional) control Always displayed P d

I Suffix code

Model Code Content
AX [-i [ i [ | Universal Input Digital Temperature Controller
2 48(W) X 96(H) X 63(D) mm
3 96(W) X 48(H) X 63(D) mn
Size 4 48(W) X 48(H) X 63(D) mm
7 72(W) X 72(H) X 63(D) mm
9 96(W) X 96(H) X 63(D) mm
1 SSR + Relay 1 + Relay 2 When using relay or SSR output
2 SSR + Relay 1 + Relay 2 + Relay 3 (selection by internal parameter)
Output 1B SSR + Relay 1 (Form c) + Relay 2 Only for AX2, 3, 7,9
selection 2B SSR + Relay 1 (Form c) + Relay 2 + Relay 3
3 4-20mA +Relay 2 When using current output
4 4-20mA + Relay 2 + Relay 3
Power voltage A | 100 - 240V a.c. 50/60 Hz

3 Relay output operates as control output, alarm output and LBA output according to internal parameter setting.

I Specifications

Classification AX2

AX3

I AX4 I AXT AX9

Thermocouple K, J, R, T (selection by internal parameter)
RTD Pt100 Q (selection by internal parameter)
Allowable line resistance Max. 10 Q/1 wire (RTD). Resistances among 3 wires should be same
Input Sampling cycle 0.1 sec
Impedance Max. 1 M0
Input voltage Max. 10 Vd.c.
Display accuracy +0.3 % of F.S *1 digit (in case of R type, +1.0 % of *1 digit in the 0 ~ 600 °C range)
+ 1a contact, 3A 240V a.c., 3A 30V d.c. (resistive load)
Relay output +You can select max. 3relay outputs, and relay control output is output as RLY1.
Control + 2 alarm output contacts (ALL, AL2), loop break alarm (LBA) output assigned by user among RLY1, RLY2, RLY3.

output | SSR

of
Time share cycle control (CYC)
output|  Phase control (PHA)

12 - 15V d.c. pulse voltage (resistive load min. 600 Q)

Current output (SCR)

4-20mA d.c. (resistive load max. 600 Q)

Control type

PID control (by auto-tuning), P control, ON/OFF control

Auto-tuning PID operation by auto-tuning
Control ON/OFF control When PV>SV, 0% output. When PV<SV, 100% output (only when control hysteresis is 0)
Manual reset User set within 0.0% to 100.0% range
Control output operation Direct/reverse actions 3% selection by parameter setting
Control output Relay/voltage pulse (SSR) outputs 3 selection by parameter setting
Power voltage 100 - 240 V a.c., 50/60 Hz
Voltage fluctuation rate 110 % of power voltage
Power Insulation resistance Min. 20 M0, 500 V d.c. for 1 min (primary terminal - secondary terminal)

Dielectric strength

2,300 V a.c. 50/60Hz, for 1 min (primary terminal - secondary terminal)

Power consumption

Max. 5.5 VA

Ambient temperature & humidity

-5~ 50 °C, 35 ~ 85 % RH (without condensation)

Vibration resistance

10 - 55 Hz, single amplitude 0.75 mm,. 2 hours in each of 3 axis directions

Shock resistance

300 m/s? to 3 directions each 3 times

I Main function description
[l Auto-tuning (AT)

The auto-tuning function automatically measures, computes the control system characteristics, and automatically sets the optimum proportional

band (P), integral time (1),and derivative time(D) constants. Press and hold
tuning. When auto-tuning is terminated, the control starts automatically.

WAlarm
@ Alarm usage

and @ simultaneously for more than 2 sec. to start the auto-

AX series supports 2 independent alarms (AL1 and AL2). These alarms can assign AL1 or AL2 signal to RLY1~RLY3 outputs and be used.

If alarm signal is not assigned to RLY1~RLY3 then the menu related to the alarm will not be displayed.
@ Alarm hold operation
If the low alarm is turned ON while the power is supplied and the temperature increases, set AnHd (alarm n stan

dby mode) to ON,

in order to prevent the low alarm from turning ON while the temperature increases, and you will be able to prevent the low alarm operation

from power on until the alarm set value is exited.
@ Alarm output LOCK
Ifthe AnaM valueis set to ON, alarm output is not cancelled even during alarm cancel condition, after the alarm
Press and hold @9 for approx 2 sec. to cancel alarm output.

M Loop break alarm (LBA)

is output.

When the control output value by PID operation is "0"% or "100%" in the control system, it detects heater breaks and sensor break actuator
breakdowns by comparing the change amount of measured value at each set time. You can also set the LBA deadband so that it is not affected by

normal control loops.

(@ When control output value by PID operation is 100%, if the temperature does not increase more than { k. value within the LBA set time, LBA

output will turn ON.

(2)When control output value by PID operation is 0%, if the temperature does not decrease more than L bfws value within the LBA set time, LBA

output will turn ON.
W Time share cycle control and phase control of voltage pulse output  for SSR output only

When selecting control output type as SSR, you can select the voltage pulse output type. The time share cycle control turns ON/OFF the output by

proportioning time to the output amount at regular time cycles. Set in the period £ £ parameter of control output. Wi
the phase control controls the output amount by computing the output ON phase, depending on output amount.

ithin half cycle of power wave,

More continuous output than cycle control can be obtained. However, when using the phase control, users must use RANDOM ON/OFF type SSR.

aroF ON/ OFF control

Pk | Proportional band 1(0.1) ~ EUS 100 % When it is not ON/OFF control 0
,' Integral time 0~ 3600 sec With PID control E'—lﬂ
d Derivative time 0~ 3600 sec With PID control ﬂ
5!’ Manual reset 0.0 ~ 100.0 % With P control ﬂﬂ

Control hysteresis

EUS 0 ~ 100 % (temperature unit)

With ON/OFF control

Output amount
with input break

0~100 %

Always displayed

Relay 1 properties

QM Not using

AL 1 Marm 1 output
AL 2 Marm 2 output
L b A eAoutput

When output selection is 1 or 2
and gf F s isnot RLY

137 - Not using
AL {:Aam 1 output

r l'_ HE Relay 2 properties H:_ E *Alarm 2 output Always displayed H"- "
L b A LeAoutput
101 Not using
! Alarm 1 output Al displayed
) ) [ ol ways displaye )
rLY3 | Relay3properies AL 2 :Alarm 2 output (option) ALd
L bR eAoutput
Mg Alarm 1 mode -
H U-'d (Alarm 1 or 2) :
HE -d Alarm 2 mode ]---
n (Alarm 1 or2) ][ : Alarm out range
R Yy Alarm 1 type Ak 5 - ABS (absolute alarm) AkS
HE’A: bl Alarm 2 type dEu : DEV (deviation alarm) When AL or AL2
; S
H ‘Hﬂ' Alarm 1 standby mode DFF * OFF (not using standby mode) RILSYsle,tzl?:i o FF

AcHd

Alarm 2 standby mode

01 ON (using standby mode)

A idY

Alarm 1 delay time

Control type Load current with 50 % of output.

AcdY

Alarm 2 delay time

0~ 9999 sec

1 1..50% AC LINE cycle

N O O Y A
RVVVVVVV

ACLINE cycle

Phase control

A loH

Alarm 1 output lock

AcoH

Alarm 2 output lock

DFF * Alarm output return action
01 Alarm output maintain action

3

afFF

Suf

Change SV on the
operation screen

DFF : No change SV
0N Change SV

Always displayed

an

A\ N\
VARV

WSV change

(@ In operator setup mode, when Su.£ parameter valueis on g:you can change value on operation mode with €D, € , @ and set with

,you can change value on user setup mode 51y parameter with €D, €3, @

——— T @D+ B 2sec
lo i
peration + 2sec
mode S0 ¥
= ==

Present
temperature

Output
amount

User setup mode

Operator setup mode
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Approval (€3 Time share @ napertorsesagmode,when Suf. parameteluets of % For further information, please visit our homepage
Weight ) 20 | w0 [ w0 [ 30 | a0 e contel —ACUNEade I Inputerror i (www. hynux.com) and refer to the user's manual in the archive
% Weight when packed Control output cycle nputerror display . y . .

When input break (sensor break) occurs or when the maximum temperature range is exceeded, hatfE will be displayed
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