


Over the last 35 years Nitrex has become a leading force in theheattr ______ ustry, as an

equipment manufacturer, a service provider of a wide varletyofheattreatme ts, and most
importantly a developer of gas nitriding & gas nitrocarbL}ﬁ.z.{r‘)g'.té_c}h}_}t_j:lg}gjg‘l:{s;;an' ‘solutions.
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Nitrex Worldwide

Nitrex is worldwide
concentrated in core
divisions:

. HTS (Heat Treatment Services
Provider),
. NTS (Seller of Turnkey
Equipment and Solutions), and
. UPC (R&D, A.l. Monitoring, and
’ 4.0 Control Systems
developer).

3‘_{ _i ) ‘,h“ [ on NTS DBVESEOV‘I U PC DiViSion Nitrex Querétaro is part of HTS.

35YEARS

Heat Treat Excellence




Nitrex Worldwide
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NITREX HEAT TREATING SERVICES




Industries we serve

Automotive
& Machinery

Aerospace & % Commercial

7nse . Heat Tyeating

Gears




.
.

e %o ®

o e

. %y S
........

.....

.
. .
o . .
. . o ®

‘‘‘‘‘

0
e.e®
.
P

se

Nitrex Quereta

Oil and Gas, and in 2021, we were appointed AS9100D certifiad:com

.".‘:: ......
.........
.............
'''''''
o 05 92 (e Nalmin e e 4

........
.....

«* .

......
.......
.

. .

......

° .o

.....

-------
......

.....
.....

..............

.....

NADCAP AC 7102/4.

We serve mainly the automotive industry, along with some poru@nofMa :
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npanya d with it, our
entrance into the aerospace industry was completed, and.strefigthened: by



FEMIZ

ING. CARLOS LLERENA

GENERAL MANAGER

SOLUCIONES TECNOLOGICAS TERMICAS NITREX QUERETARO
NITREX QUERETARO

Estimado Ing L)

icia y
CEPT
NITREX QUERETARO pa

CERTIFICATE

Management system as per

IATF 16949:2016
(1 edition, 2016-10-01)

Evidence of conformity with the above stacdard has been fumished and is cersfled for
Soluciones Tecnologicas Térmicas NITREX Querétaro, S de RL de CV
Calle Liuvia No. 8

76246, Fraccionamiento Industrial La Noria
México

Soope

Thermal and thermochemical heat treatment process

without product design responsibilty (sccording 1o secion 8 3)

Certifications in México

o,

ToV...

CERTIFICATE
TUV USA, Inc.

Accredited under the Aerospace Registration Management Program
and under the ICOP scheme

s that

Soluciones Tecnolégicas Térmicas NITREX Querétaro
S.deRL.deCV
Calle LLuvia No. 8, Fraccionamiento Industrial La Norla
Querétaro, Qro. 76246 Mex

has established and applies

Thermal and thermochemical heat treatment
tre Singw
ISO 9001:2015/AS91000
it was performed Iy accondance with ASHISLY 204
Certificate Registration No.

56 900 21510018

nitisf Corticasion Date: March 27, 2021

¥ Y
@QUERETARO

El Poder Ejecutivo del Estado de Querétaro

otorga la
MENCION HONORIFICA
Premio al Mérito Emp staro 2019
en la Categ
a: SOLUCIONES TEC VIICAS
NITREX QUERETA! E GV,

PREMIO AL MERITC
EMPRESARIAL

I POr sU compromiso con la

El Poder Ejecutivo del | le Querétaro
Premio al Mérito Empresarial
Querétaro 2020

en la Categoria de Competitividad

SOLUCIONES TECNOLOGICAS TERMICAS
NITREX QUERETARO, S. DE R.L. DE C.V.

por su compromiso con la calidad y la me

PREMIOAIMERITO
EMPRESARIAL

QRG

2020
—

ominguez Servién
Sobernador del Estado de Querétaro

ORGULLO
“MX
Querétaro, Qro, 5 de juko de 2021

Certificates of Automotive and Aerospace Quality Management Systems, as well as Querétaro Business Merit
Award 2020 (15t Place), and 2019 (2" Place) edition. This Award is the most renown Quality and Compliance

competence among all companiesregistered in the State.



Relevant Partnerships
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5 Pit Nitriding Systemes, fully compliant to SAE2759-12b/10b
Gas neutralizers, Gas panels, Inconel baskets, et al.




Metallurgic and Materials Engineers will be your
laboratory support.




Nitrex Queretaro. Process Scope

Hardened superficial
layer. Enhances wear
and corrosion
resistance.

Improves wear and
resists the effects of
high temperatures

NITREG®-Ti 4¥ ONC® + Nitreg® or \
Potential- 1 Nitreg-C® with
Controlled Nitriding A . Post-nitriding
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resistance. Attractive corrosion and wear properties. Enhances
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Nitriding comparison table

PROPERTIES / FEATURES Conven fional Gas Salt Bath Plasma (lon)




Typical Applications

* Actuator housings

* Gears
* Bearings and needles
* Housings
* Brake pistons 4 X
. P * Journals

* Bushing and sleeves
9 * Piston rings

* Camshafts * Rocker arms

* Crankshafts * Seat tracks & screws
* Clutch hubs/plates g * Shafts
F, \ P 1 R.a
* Engine valves : * Springs
. o )
. Forging dies ]‘ 2 5 4 4 ® TOfSion bafs

| G ' ]
| ' * Window sect
* Forming dies d“b ndow sectors

* Wiper shafts -‘

* Fuel injectors




Nitriding Applications

TYPE OF APPLICATION
PERFORMANCE EXAMPLE: Extrusion dies

Today probably 1/5% of all installations are supplied. Why: the
high value of dies, retooling cost, cost of scrapped aluminum
profiles, low quality




Nitriding Applications

Brake Pistons

Material 1017

420 <
400 \\
[ < L 4 g 380 N
Nitriding Specifications S \\\
Characteristics Results g 340 L
° 320
White Layer [um/inch] * 20 (.0008) 24 (.009) % 200 AN
Porous Zone [um/inch] < 50% WL 10 (.0004) 2 = ‘\
260
Effec. Case [um @ C+100] N/A 360 (.014) 240 =
0 100 200 300 400 500
Surface Hardness [HV].] N/A 499 Distance from surface [um]
Corrosion resistance [hrs.] A > 400

* Exceed Alternate Technology




Nitriding Applications

Hydraulic Cylinders

Mate_rial i026'

Nitriding Specifications

Characteristics

White Layer [um]

Reqg'ments

Results

Effec. Case [um @ C+50] N/A
Surface Hardness [HV1] N/A 427
Corrosion resistance [hrs.] y > 450

* Best Resistance Possible



Nitriding Applications

Transmission Hubs (1010)

Nitriding Specifications

Characteristics Req’ments

White Layer [um /inch] >10 (.0004”) | 15 (.00055")

Total Case Depth [um/inch] < 500 (.020) 360 (.014)

Surface Hardness [HV1] N/A N/A




Nitriding Applications

Timing Gear Nitreg®-C Nitrocarburized

Grey Cast Iron

Characteristics Req’ments Results
White Layer [um/ inch] 5-10 7
.0002-.0004” .00028”
Surface Hardness (HV0.5) >500 586
Characteristics Reqg’ments Results
White Layer [um / inch] 10-25 18
.0004-.0010” .0007”

Surface Hardness (HV0.5) > 450 483




Nitriding Applications

Big Rocker Arms

HV0.5 Microhardness
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100 200 300 400 500 600
Distance from surface [pum]

Material: 4140 alloy steel

Results:

e Compound Layer = 12 um
(~0.0005 Inch)

e Surface Hardness = 580 HV1
(~54 HRC)

e Total Case Depth =350 um
(~0.0014 Inch)



Nitriding Applications

Ringe Gear — 4140 Low Alloy Steel

,j AT .:..
E-n i"

Characteristics Req'ments Results
White Layer [um/Inch] < 15 (0.0006) 10 (0.0004)
Eff Case @ 40HRC [um/Inch] > 305 (0.0012) | 355 (0.0014)
Surface Hardness (HV/HRC) > 500 (49) 560 (53)

HV0.5

600
550
500
450
400
350
300

Vickers Microhardness Profile

N Effective Diffusion Laye

—

il N
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0

0.005 0.01 0.015 0.02

Depth [Inch]

0.025

0.03




Transmission Gears, Nitreg® Nitrided

Nitriding Applications




Nitriding Applications

Engine Gears, Nitreg® Nitrided

Water pump dnve gear
Camshaft idler gear

90

Power steering pump o \5518

air brake compressor Grarkihsh-oea . 500 \

dnv r Cranks ar >

re S we Q 3a7
: 356 | oz
AISI 4140 (42CrMo4) L3gre 23
Characteristics Reg'ments Results 3 200
White Layer [um/inch] < 6 (.0002) 3 (.0001) p =
0 005 01 02 03 04 05 07 05 mm

Surface Hardness (HVZO) > 513 577 0002 0004 0008 0012 0016 0020 0028 0035 Inch

depth from surface




Nitriding Applications

Stainless Steel Piston Rings, Nitreg®-S

Customer Achieved

Excellent properties
Dimensional stability
Cost savings




Nitriding Applications

Fuel Injectors, Nitreg® Nitrided

Metallurgical Advantage

Surf. Hardness = 1000 HV1 (~68HRC)
Compound Layer =0 um (0”)

Total Case Depth =200 pum (~.008”)
Core Hardness = 360HV (~36HRC)

Part: Fuel Injector
Material: H13 (X40CrMoV5-1)
Treatment:  Nitreg®




Nitriding Applications

Turbocharger Insert

Cast Ferritic Stainless

Steel
Characteristics Requirements Results
White Layer [um] 5-15 6
Effec. Case Depth [um] 60-100 @ core+100 68
Surface Hardness [HVO0.1] 1000 min. 1300

hardneys (KVLS)
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Nitriding Systems

- Our revolutionary, and proprietary gas nitriding technology brought greater wear, fatigue and
corrosion resistance to ferrous or non-ferrous materials, qualities much sought after by anyone
whose product manufacturing activities involve any heat treatment process. You can have more
information, even about acquiring equipment at www.nitrex.com

NITRIDING / NITROCARBURIZING FURNACE

FURNACE PROCESS CONTROL SYSTEM

PROCESS GAS DISTRIBUTION STATION

AMMONIA GAS DISSOCIATOR

EXHAUST GAS NEUTRALIZER - BURNER

RACKING

CLOSED-LOOP WATER COOLING SYSTEM

000000



http://www.nitrex.com/

For More Information Please Contact in Mexico:

STT Nitrex Querétaro, S. De R.L. De C.V.
Calle De Lluvia No. 8, Fraccionamiento
Industrial La Noria Querétaro, C.P. 76246
T: +52 442 221 5119 | 442 221 5243
www. Nitrex.com

Queretaro@Nitrex.com



http://www.nitrex.com/
mailto:Queretaro@Nitrex.com
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