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FAEE# (Thermocouple) 72K :

REDZIER Z R E ERES - BAERKEE - S FiRk - M8 FEIMIE

W~ AR R B RORH RS SR S8R -

(1) ST JAska<s (3A% 90% > $£45 10%) » $H AN - BEMECEE 5 0.5
mm > RIAFEADRE AT 1300°C - FEAEAH AT 1600°C - AIRGFHIEE
PERABENE » AKEHS Rl FoE RO - 73 1 SZBLE - (18 14
15 K [&] 16)

(2) NAI: $R880 & (Nicrosil )Rty (Nisil) &< » N B EBEG LS
JREREE T A AHIEDR R HEEIREY Ry -200°C F] 1300°C » HANIE
Wi~ EDREE SR AR IR - A E R R BAFAYSR MR (RN
SFBENE - EHNEHEREEOREEISE  AES R ARV -
JA3SZPA L o (18 14~ B 15 KB 17)

13k B A
PR SR T

15 Eke EHANEME I E R IIH
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Recorder Date 08022025
Tost Instrument mini§ Engineer Daarls Resssadrs
Calibration Date n/oN5 Supervisor Fuassion Prusibio
Control TC type and SN Serlal Number 968
Control 10 certincal TPF 252540 WP
Position control TC inside chamber (mm) Customer Contral Mint
Test TC type and SN Type ‘N*
Tost TC cortificate n* 318000623
Tost Thermocouples position ST EEETUYTUIES ST
q 1/ = :
\ m!;m >
[ 'L'\ -
o] ——
| TN
227 mm
|
Sotpoint 850 ‘C vaguum Timo 12:48:45 AM
Position 1 2 3 4 [] 3 7 [] El 10 1 12 13 [ 15
TC Reading MoS o 015 | 838 | m02
Tost TC Error
Chaanel Error
Corrected value | 4050 | M900 | 85150 | 85350 | M920 | 0.00 0.00 0.00 0,00 0,00 0,00 0,00 .00 0.00 0,00
Deviation 480 | 400 150 30 | 080 | 00 0.00 000 0.0 0,00 0,00 000 0.00 0,00 00
MinD,  -100 ‘C Max 490 Offset 000 ‘C
‘C
toloran:

16 TAV AEDHIE S BN B ETE

23
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Recorder (Date 080212026
Tost Instrument wini Engineer Dol s
Calibration Date /0105 {Suparvisor Prsacats Pusshind
Thermocouples
Control TC type and SN type'S' [Serial Number 068
Control TC certificate n' 212324.010/02 | Model TPF 252540 WP
Positio | Customer Cortral Mt
Test TC type and SN Tyge 'N*
n
Tost Thermocouples position EECTTTE ST ST
(; ,’ Ot o . :
/| / \ S - e &
v - -
w et - = '
T T—
227 mm
|
Sotpoint 850 'C vacuum Timo 12:48:45 AM
Position 1 2 3 [ 5 3 7 ] 4 0 | # 1| 1 | o1
TC Reading MOS | b8 | B515 [ B89 | M02
Tost TC Error
Channel Error
Corrected value MOS0 | MO00 | 5150 | 05380 | MO0 0,00 0.00 000 0.00 0,00 0,00 0,00 0.00 000 0,00
Deviation 080 A0 180 310 0,80 0,00 0.00 000 00 0,00 0,00 0.00 0.00 00 0,00
MiaD, 100 C tmax 490 Offst 000 'C Time
MaxD 300 °C 0 mn
Target tolerance 500 ‘C
Result

0 hfd e
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(W) RARLANZEE

Bz R T 2 SRS A (Nitrogen Quenching or Cooling) » HIFAEA
BRI PR B LR - DUESRIFR Z SRR OREE -
SERE RN ) BT RA AR AR -

Fya Ak (quenching) ~ [EPK (tempering) ~ #B>K (annealing) K IEH
{b(normalizing) 2% - TAFETE R N4 —ERIER - Ry Tk
REREMEHERE S (L - TS A 2 R SR ERE - ARZEEGRIEE DL
EARRN)ERARAINE » & BREW R EER S 7 A #E - ([
18)

FRALAIDIREERBAAIT

> TOAENE e B S PR AP S

> RRESEEEAAN TS > THEREAR SEER R R ER -

> SRR AR ARG RS A ER ECRASTERE 247 - R E SRR - 12

=2 AR -

> RESOIEEIR 41 - SRHER T EEEE - N EEROR =R

fE - BAERERIRSGS © RSN ISR R E - AR
PR AEAZE I A

B 18 ERN2) LAVE B R
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(F) RIS
ASEHCTER 280 AT .88 (UPS) ~ AR (/RS (PLC) ~ HMI #2{E57
T B ZE A T AR B FL AR RS BC (4 H B - IR SR ERIZERE N » (18] 19 K& 20)

>

REiE 4% (UPS, Uninterruptible Power Supply)

LA BRI - SENTITCERIEAH - (R (T BB R RA R H IR At A
BT T HfEfR PLC BRI 248 AT IEH R SRR Rk -
AR =S (PLC)

SR BER A B B LB e S AR EE » Siemens S7-1500 %
FIEA =R B )) ~ B bR s e B RO BRI
T3 4.0 HEMLSGH -

HMI #2057 i B iR

5 TR AR B A SUETIRGE - RS - RR R W E A
o HR1F BIA M HMT Al S AT & B EE VE B IR B 2 B > P sk ik
RE—H T fRTHEREeR i 2 -

FoiEb (40e) - AR PEEIREEE -

USB R © BRI/ 4EEH

S PElEs (R 854.8°C) 1 BIRFREERELES & B BUR Y -

&
&
&
> RAUIRERE (B © fEmax i fFIRRE -
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= RREERERE

Overview

1.

Mimic Trends Energies
test [modified]
L
Segment nr 0/7
Segment duration 00.00:00
Time passed 00:00:00
Time Ieft in segment 00:00:00
Time left for cycle 00:00:00

Control panel
Off off
Mechanical pump Furnace vacuum
Off Off

Nitragen cooling  Air admit valve

Lot 0
Ski

Fower

Manual mode
Tap a component to contral.

Settings

Heating

Diagnostics

Fast rends Fast heating

Maintenance

HxFHs HaVa

=l 21

(—) Overview (Ffift) #EEE

LoVLsLoPHs HiPHs|
LoVVat

HMT #R(E SR

RoPuf

) RoPutVLe

 MePut

277112024

14:40:44

mates |
m Interlock Tol

Temperature setpoint 0.0 °C
Control TC ® o0«
High temperature TC 0.0°C
Zone power 0.0%
Load thermocouple 1~ @ 0.0°C
Lozd thermocouple 2. @ 0.0°C
Load thermocouple 3 @ 0.0°C
Load thermocouple d @ 0.0°C
Load thermocoupie 5 @ 0.0°C
Low vacuum 1.0e+0 mbar
Pressure 1 0,00 bar
Pressure 2 0.00 bar
Partial pressure 0.00 mbar
Vacuum 1.0e+0 mbar
Vessel temperature 1 0.0°C
Vessel temperature 2 0.0°C
Diffusion pump TC 0.0°C
Water pressure 0.00 barg
Water temperature 0.0°C
Vassel water Flow 0.0 1/min
Total KWh 0.0 kWh
Cycle KiVh 0.0 kwh
Furnace Tolerance Up 0.0°C
Furnace Tolerance Down 0.0°€C

Bt AR TR R HEE AT A HMD SR(E S (8 21) > BEBEEEA Overview 28
B> NEE IR B R e S A B~ BT RS R AIHEERE

UM A7 SR TEDREME R A -
> HMI #2fESTTERREA
Start/End cycle(Bi#a/{ZIE1EHR)  (EHEE AR BER@E(ERER - &1E
FIEHT T BIARTEER | Fei - S b & e LR e - S R P
ae o P TR A AR BB S SRR RS RT  IRFFKIE AT DA A\ — 28

B AR AR -

Mechanical pump(#EFEEDH) @ AP TEVREERTIE A4 i B GRS > WV
1£ 5 ENEER BALGHTRLENBHRL(ON) -
Diffusion pump(¥EHTE ) L B IERS N R E MY S EZEE (high vacuum)iF

v

17



A B IIEEE: - BN IEERFALG Z ATRLBIBHRL(ON) -

Furnace vacuum(MEAGHEZE )  REBHRBEHFIFOIE AR E 22 R EXEIBHRL (ON) B >
ZGE SR EZER > HRREF TR RPN

Nitrogen cooling(SE3AZAN) * LLRARHFFOE A E A M RAR EURIL [R5 B
B2 AR G 2 - ANSR AR EFIRL » M PR e im M Ae BRI A
FEFIEAERR ) By 1 bar 457K ¢ ] EM7E SCADA HY " Programmer ; HHIT
iR R TR ERACE B I E

Power ON(EEJRBHRL) © BE RRARA(of [)IF » HRARE BRI EZZZE - 28
REEPABLK 25 - HHE - B 5O BREIBHRL(ON) I - Al e UHARERAHE K %
BRFAREF AR

25 fafredl ez REhHt 26 HERZCEE LI SHRHEA
BIEFETREIAGRE > 12 HMI EiREEE R (Mechanical pump on)
(B 22) > #EEEERAR (Diffusion pump off) = ZE4Y 10~20 FIHAFTHER

18




(

FRL > A SRR (E 23) > ZEAEFTSE 370 - fEFTEEhR ARERS
> Vizbdini ([ 24) > SFEHE MERSSE@Est(E 25) > hEEE
HAFTREE 2 RARPAEL EFT (B 26) > [HF] HMI HiREEEZ R 28 > HhEE
BENEER (Start cycle) -

BRI Rt S A SRR R B R 2 DI IR E R RARAREF TR
AR - TR HES TR - RPEASER EUMAR4E TR - HMT s
BN EFRIERENTREEREZEE - faFTRIE bR » g BURE IR R i
(EHRE A RE R E H E IR A5 R -

) Settings (F%5E) BEHE

NSRS M AN TEABR A PRl > BEEEHE A Settings 2R » Hp iS4l

TKEST ~ PN BRI IR KR 2 = HEOE R E R - (e THREARY]

hfEE

>
L.

AN PR AR (G PR /K S IR BBV ER ARG - R DI A i (R 58 -

27 REVKERGURIESEE
RAVKZRGURE (Water)REME © ([ 27)
KBEVRE (Water overtemperature) : 45.0°C
TEA - BB IDR S G Ea g - gAML -

TK RS E B g
< (REREEHEE (underpressure) : 1.00 barg

19



< EEREEREL (overpressure) : 3.30 ~ 3.50 barg
ER © FINEEIEER 2 Al K 24 e B EIEIE R -

3. JKIEMEAER
< CHEREERZCEL (Number of cycles): 3

EE R E (Furnace max temperature) : 200.0°C

4. B AAIK A4S (Current values) :
> AR 22.7°C

7KEE © 2.66 barg

WEHEE K ALDERE  21.8°C

RAK ALDEE : 0.0°C

BERS/KRE £ 105.1 1/min

R

S

e | el kA

. 10
“"_‘ 'mm umber ul

251(

"
ooc (ie:
-
uoo ozcl
{ 02
f
|

2750/
4000,

_}: i uaou ooPt | 6000/ 0

5250 oo || usoo I <2l 8500 -
. 6500 01%C 12000/ oofe T
7750, 00 14000 007C Coneaed valve

9000 -027C Corrected value i
| Offset eset

28 ENEE (B SEIREARL (R E(E
> BAEBREERHERIE (Control TC) ¢ ([&E 28)
1. EREEEE R
RIEREER 25.1°C» BEEHIE 25.2°C ARvMa -

2. BN REEIE

< B2z (Vacuum offset)
20



< EREZC (Convection offset)

> JEEBEESIRES (Partial pressure offset)
fER DL B =Cm] R R B R 48 &% 5% 8 Hh 42 L Bl (H B ¥ FE nY 18 1E
(offset) &H} - MECREMIAERERE -

[E 29 JEHS 24 E(E
> JERELL (Main) : (1B 29)

< AEA 1 120°C

< JERRIEEMREE ¢ 1220°C

< ERESSEERE ¢ 1600°C

< FEERIRL (HZ=440) 1 400°C

EfiFEREZ0 (Mechanical pump energy saving) @ B
{EEIERIRE © 10.0°C/min

< BRI  BEEA
3. RHAEEN

< Cycle Number ({EIRZEL) : 32

< SRR (SCADA/PLC) B Checksum EFHEURIEH

21



(=) Batch (?H:k) BE
OvervlewwSe ngs ’-,l)lagnM mew Exit

Programmer

hardening_and_tempering_qcm8 [modified] (0)

8

sf ofp 78 8
C-v

ol ol 300l oaf| 200f| 1w00f| z0ff szof =49 01 100/ 200 V_Sﬂl‘ 120 A'

oso0! | 10s00!| 3vel| 300/ 300/ 300} ssoo|| ssoo|| 300f| 300}| 300) —SSB >"_‘.J

ool sool| sool soof oooff 110 1 : 10

o

|

5.0
50.
0.

X X J @ :

& 30 QCM8 st & Fm Bt AR e
FEEEREERET R REEEBIRII TR - 78 TAV 2228,

BRER St EVAZ AR S ([ 30) - H Ri#E ARV E% 5 hardening and
tempering qcm® HYR\ERIRFEFY - S EAYEZR TR R R BPK (BEE
K BDK ) B EEIRIE S - (8 Segment {UEE—(EFEE: - LUT REHEET I
F R (EPE IR

> B REREBEE

X o FERE (S38E)

Y Bl OB (0E) BERT) (4kE)

HrPeriR BRI > TR RS -

> PEBE 1~ 3 THEPEE:

B 0 60 min — 25 min — 10 min
R 2 600°C — 600°C — 850°C
FEJ7 1.1 bar

22



RES ER (N2)
SREH NGRS RE] 850°C 0 WAFE R IRE NHE(T ©

> FEEY 4 ~ 7 BEFEEE (RRD
AR 1050°C (PERZ 6) > ik 30 7388 - A& 240 -

HBH  {FHER + &% (Gas cooling) #EFTHUEAAN (FREH(LE
) BHZ2ASAlBE Rt rT SRS

> FEEE 8 ~ 13 FRRSERRIRIEFEES
R TEE] 30°C

B JHZERIAE 1.1 bar

] AP B EURAC PR B2 Al T -

> PFEE: 14 ~ 20 : [EDKFEE: (Tempering)

[EF-2 550°C > FRIBIFREIAFERLY 30 478

B Fs 1.5 bar (E—%h  JIEREASCHL)

St ¢ RS R MR LR B DAY EDK R - FRESSHE -

LB R HZE K+ 582 B B DK i B - IR I A B EL gl (SKD) ~ & 2R
(SKH) KA §5:5i] ( SUS ) 5 7 2 = BE BB PRI

23



(I9) f£H QM8 sifsiX & AR R M B AR -

TAVICE ~EEL T

34 FEEH MR &l 35 Tﬂxﬁ%@ff I 36 *ﬁhfé f%é:fﬂ%'i

B SRR B AR A (& 31) » MG QOM8 S5 H aTHE 30 S (15
T/ ) - BRI RO > BJgER 3-2-3-2-3-2 #8HC T g 2-3-2-3-2-3 $45H
BRI > H B N BANUE B AR L RE SRR =) 2 B0 o HE A TP RS
SR REVUENGINO SE S E YN > BEREFTRT(E 33) H7H B R 2R g
PR IEIERE - B OOE TR IR - (EIRRE BT R AR S R R
W BRENEE -

24



TAV 19/02/2025 08:45:36

10y 12437 Mq 10y WOy - = — -
Temperanre saipaint ['C
w— ot TC1°C)
e Hgh tlemperatire TC 1[°C)
12 1004 % o :
g w— PrEcsE
12104
w— Pracsure 2 (i
04 L Lew vacuum mbar
0 s | 23d themeccuple 1[°C
104 144 s | 0ad themoccupis 2 |°C
e 2ad e meccuple 3 [°C
N w— | sad Mameccuple 4 {°C
| 22d emoccupia 5 |°C
o Cycie KVh [KWh]
w— Fuinace power PV
il E 3 101 g
[ 2014
ey
163
..
154
04
153
0d ol 1ead  od —
14:00 18:00 20:00
=] N ,““—tp‘a’?’&ﬂ:T" e
37 imfEE LR
Recipe: 2025-02-18_13.23.35_hardening_and_tempering_qcm8 [modified]_1 (1) Overtemperature set: 20°C
Seg. Type Time '] Temperature [°C]  Pressure [bar] Events
0 |[Reset “
1 [[Heating 60 600 1.1 ||Convection Temperature max: 850 °C; Gas: Nitrogen;
A Load interlock Hot/Cold alarms enable: No; Upper tolerance: 10 °C; Lower tolerance: 10 °C; TC: 1;
2 |Heatng L 600 11 Convection max: 850 °C; Gas: Nitrogen;
3 ||Heating 25 850 - Partial pressure Set ON: 0.1 mbar; Set OFF: 5 mbar; Gas: Nitrogen;
4 |[Heatin | 850 Partial pressure Set ON: 0.1 mbar; Set OFF: 5 mbar; Gas: Nitrogen;
9 Load interlock Hot/Cold alarms enable: No; Upper tolerance: 10 °C; Lower tolerance: 10 °C; TC: 1;
5 ||Heating 30 1050 - Partial pressure Set ON: 0.1 mbar; Set OFF: 5 mbar; Gas: Nitrogen;
6 |lHeatin 2 1050 Partial pressure Set ON: 0.1 mbar; Set OFF: 5 mbar; Gas: Nitrogen;
4 I Load interlock Hot/Cold alarms enable: No; Upper tolerance: 10 °C; Lower tolerance: 10 °C; TC: 1;
7 ||Cooling 0.1 30 5 Fan cooling Gas: Nitrogen; Cooling directions: Top-Bottom; Fan speed: 100 %; Alternated Cooling time: 5 ';
8 ||Cooling 20 30 5 Fan cooling Gas: Nitrogen; Cooling directions: Top-Bottom; Fan speed: 100 %; Altenated Cooling time: 5';
o lcooiin 10 0 5 Fan cooling Gas: Nitrogen; Cooling directions: Top-Bottom; Fan speed: 100 %; Alternated Cooling time: 5 ';
9 Load interlock Hot/Cold alarms enable: No; Upper tolerance: 10 °C; Lower tolerance: 10 °C; TC: 1;
10 ||Cooling 20 30 - Vacuum cooling Shiekds opening: No;
11 [[Heating 52 550 1.1 C max: 850 °C; Gas: Nitrogen;
< Load interlock Hot/Cold alarms enable: No; Upper tolerance: 15 °C; Lower tolerance: 15 °C; TC: 1;
121 (Heating 0 0 i Convection Temperature max: 850 °C; Gas: Nitrogen;
13 [|Cooling 0.1 30 1.5 Fan cooling Gas: Nitrogen; Cooling directions: Top-Bottom; Fan speed: 80 %; Alternated Cooling time: 5 ';
14 |lcoolin 10 20 15 Fan cooling Gas: Nitrogen; Cooling directions: Top-Bottom; Fan speed: 80 %; Alternated Cooling time: 5}
9 3 Load interlock Hot/Cold alarms enable: No; Upper tolerance: 10 °C; Lower tolerance: 10 °C; TC: 1;
15 ||Cooling 20 30 - Vacuum cooling Shields opening: No;
16 ||Heating 52 550 1.1 Convection Temperature max: 850 °C; Gas: Nitrogen;
" Load interlock Hot/Cold alarms enable: No; Upper tolerance: 15 °C; Lower tolerance: 15 °C; TC: 1;
17 |Heating 12 =0 i Ci max: 850 °C; Gas: Nitrogen;
18 [[Cooling 0.1 30 1.5 Fan cooling Gas: Nitrogen; Cooling directions: Top-Bottom; Fan speed: 80 %; Alternated Cooling time: 5 ';
19 |lcoolin i) 20 15 Fan cooling Gas: Nitrogen; Cooling directions: Top-Bottom; Fan speed: 80 %; Alternated Cooling time: 5}
4 i Load interlock Hot/Cold alarms enable: No; Upper tolerance: 10 °C; Lower tolerance: 10 °C; TC: 1;
20 ([Reset 0.1 - - End cycle

38 FE R BB P ACE
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() BRFFAZR QUM SHiEaAFRE E (HRC) Hsd ¥ & -

Results -2
The samples after heat treatment are bright. Upper surface of the sample is 58.1 HRC.
The samples were cut to measure the hardness as the specification shared by the customer.

The results are shown in the next table.

Hardness
Upper Surface 59.38 HRC
Lateral Surface 58.66 HRC
Upper Core 58.65 HRC
Lower Core 58.86 HRC
Range 0.73 HRC

Sample after heat treatment

26



(75) BRFTAIR K455 SSsA/ERE L (HRC) HIsA# & -

The samples after heat treatment are bright. Upper sufface of the sample is 57.9 HRC.
The samples were cut to measure the hardness as the specification shared by the customer.
The results are shown in the next table.

Hardness
Upper Surface 58.98 HRC
Lateral Surface 58.31 HRC
Upper Core 57.97 HRC
Lower Core 58.43 HRC
Range 1.01 HRC

Sample after heat treatment
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