O‘O
BRODER

Metals Group Limited

BRODER METALS GROUP 718

UNS NO7718 (Nickel Alloy 718 otherwise knownas Inconel 718 nickel alloy) isa

precipitation-hardenable nickel alloy. The addition of niobium, molybdenum,

aluminium and titanium provides a metalthatisrelatively high strength, with

excellent creep-stress, rupture strength and good corrosion resistance. Itis easy
to weld and durable at high temperatures, although has a spread of operating
temperatures of between -200°C and +550°C.

Equivalents / Common Names /Standards

UNS NO7718
Age-hardened Nickel-based Alloys for Oiland Gas
API6ACRA
Standard Processing requirements for corrosion resistant
API20F
W erkstoffe 2.4668

OtherBodies

NACE MRO175

Heat treatment and hardness limits for usein

sour service

Petroleum and naturalgas industries — Materials
for use in H2S-containing environmentsin oil and

ISO 15156-1 gas production — Part 1: General principles for
selection of cracking-resistant materials
Petroleum and naturalgas industries — Materials
for use in H2S-containing environments in oil and
ISO 15156-3 gas production — Part 3: Cracking-resistant CRAs

(corrosion-resistant alloys) and other alloys
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Broder Metals Group stocks Alloy 718 roundbar compliant to API 6ACRA in sizes from

1/2” (12.7 mm) to 12” (304.8 mm) in diameter.

Our Stock is boughtto meet API6A CRAto the material designation 120k* and NACE
MRO0175/I1SO15156and as such meets mostapplication uses for the oil industry,

however we are used to comparing our materialto industry end-user specifications,
and retesting (under 3.2 conditions if required) to show compliance.

*The designation refers to the latest API6A CRAsplit of Alloy 718 into2 classes
according to the minimum requirementof the 0.2% Yield Strength, being either
120 ksi or 140ksi,and hardness of 32-40 HRC. However, a recent NACE addition

permitted a Yield Strength of above 150ksiand hardness of up to 45HRC subject to
meeting specific meltingtimesand temperature. We are currently evaluating

whether to stock thisoption —please contactus if you are interested.

Alloy 718 isdual melted to provide a clear and fine grain structure —
usually VIM (Vacuum Induction Melted) & VAR (Vacuum Arc Remelted) or ESR
(ElectroSlag Remelted), while Alloy 718 chemistry reflectsthe superior make-up which

provides the large range of benefits accruing from the material:
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BRODER METALS GROUP 718

Alloy 718 API6A CRA Chemistry:

3.00
BRODER

Metals Group Limited

Alloy 718 API6A CRA
Min Max

Nickel 50.000 55.000
Chromium 17.000 21.000
Niobium + Tantulum 4.870 5.200
Molybdenum 2.800 3.300
Titanium 0.800 1.150
Aluminium 0.400 0.600
Carbon - 0.045
Cobalt - 1.000
Manganese = 0.350
Silicon - 0.350
Phosporus - 0.010
Sulphur - 0.010
Boron = 0.006
Copper = 0.230
Lead - 0.001
Selemium - 0.0005
Bismuth - 0.00005
Calcium - 0.003
Magnesium = 0.006
Iron Balance

Nickel alloy 718 density is 8.22 g/cmsin the aged condition.
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Post melting heat treatment s typical of critical Oil & Gas production materials. Furnace
equipmentand controls employed are tobe qualified as per API6A or to a similar

standard such as AMS 2750 (latest edition). Temperatures are monitored by eithera

contact surface thermocouple or heat sink. Heat treatment monitoringcharts are required.

The heat treatment processitselfisa 2-phase process:

Phase 1 — Solution Anneal— 10210 Cto 10520 Cfor 1 hour to 2.5 hours and usually cool in

liquid

Phase 2 — Age Hardening— 7740 Cto 8020 C for 6 hoursto 8 hours and air cool.

Strict controls and reporting are maintained ifthe material has tobe re-heat treated.

Post-production testing to verify complianceto API6A CRA must be conducted by

ISO 17025 approved TestLaboratories, and includes the following test requirements:

1. AMacro etch examination on full transverse cross-sectional slices, representative of the
top and bottom of the final remelt ingot or product thereof. The acceptance criteriais
to be no worse than severity Aon all 4 classes of ASTM A604.

2. A Microstructural Analysis of the final heat-treated condition. This examination reports:

Grain size (ASTM no 2 or finer).

Presence of Duplex Grain Size (no topological duplex grain size allowed).

Any Deleterious phases (at 100x and 500x magnification) (should be
free from acicular phases exceptfor individualand isolated grains, free
from continuous networks of secondary phases along grain boundaries,
and nolaves phases).
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Alloy 718 API6A CRA mechanical properties:

Room Temperature Tensile Properties
0.2% Yield Tensile
St(rri?f)th St(r;?f;h Elongation in 4D Reductlec;n in Ar-
Section thickness
KSI KSl (min) % (min) %
<10” (254 mm)
) 120 -145 150 20 35
> 10" (254 mm)
) 120-145 150 20 25
Impact Properties at -60 Degrees C
QTC cross Test Min Aveg Min single Min lateral
age
section thickness Orientation Joules reading expansion
Joules mm
<3” (76 mm) @ Longitudinal 68 61 0.38
>3” (76 mm) @ —
10” (254 mm) Transverse 47 41 0.38
>10” (254 mm) @ Transverse 41 37 0.38
Hardness Properties
Min HRC Max HRC Min HBW 10/3000 | Max HBW 10/3000
Hardness 32 40 293 370
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Our materialcomes with a Non-destructive Examination certificate, with the UT carried out
on 100% of the finished productin accordance with API 6A PSL 3 or PSL 4 (with Operator
qualified to a minimum level 2).

Alloy 718 producedin accordance with API 6ACRA is well suited for usein Oiland Gas

applications such as fasteners, pump and valves, turbine parts, motor components, springs,
cryogenic tanks,and down-hole applicationsand tools.

Machining & Welding:
Alloy 718 work hardens during machining. It can' be machined using common heavy

duty machining equipmentand tooling. Commonly available commercial coolants can be
used. All traditional welding methods can be usedon Alloy 718, using a matching alloy filler
metal. However, the surfacesto be welded need to be free from oil, paintand other

markings.

For further information and a quote, please use the contactdetailson the header.

We look forwardto serving you.
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