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POLYALKYLENE GLYCOL HEAT TREAT QUENCHANT

1. SCOPE:
1.1 Form:

This specification covers two types of polyalkylene glycol in the form of a
liquid.

1.2 Applicatfion:
This proﬁuct has been used typically as a quenching medium for golution heat
treatment of aluminum alloys to minimize distortion and reduce fesidual
stresses|.

1.3 Safety -| Hazardous Materials:

referenced in this specification“may involve the use of hazardoys materials,
this specification does not address the hazards which may be inyolved in such
use. It|is the sole responSibility of the user to ensure familjarity with
the safel and proper use of any hazardous materials and to take fecessary
precautipnary measures_to ensure the health and safety of all pérsonnel
involved|.

While thE materials, methods, applications, and processes described or

1.4 Classification:

Quenchanits covered by this specification are classified as:

Typecl? - Single Polymer
Typﬁ—e—-—Mu+t+p+e—Po+ymer

1.4.1 The type supplied shall be as specified on the purchase order.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering
sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent
infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1992 Society of Automotive Engineers, Inc. )
All rights reserved. Printed in U.S.A.
91-0842/ EG
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2.1 SAE Publications:

2.2

2.3

2.4

APPLICABLE DOCUMENTS:

The following publications form a part of this specification to the extent

specified herein.

The latest issue of SAE publications shall apply

. The

applicable issue of other publications shall be the issue in effect on the

date of the

purchase order.

Available from SAE, 400 Commonwealth Drive, War

15096-0001.

rendale, PA

AMS 2202 Tolerances, Aluminum Alloy and Magnesium Alloy Sheet and Plate

MAM 2202 T eet and
Piate

AMS 2770 Heat Treatment of Wrought Aluminum Alloy Parts

AMS 2825 Material Safety Data Sheets

ASTM Publigcations:

Available from ASTM, 1916 Race Street, Philadelphiay PA 19103-1197.

ASTM B 557| Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy
Products

ASTM B 557M Tension Testing Wrought and Cast> Aluminum- and Magnesilum-Alloy

1 Products (Metric)

ASTM D 445| Kinematic Viscosity of Transparent and Opaque Liquids |(and the
Calculation of Dynamic Viscosity)

ASTM D IZIg Refractive Index and Refractive Dispersion of Hydrocarbon Liquids

ASTM D 1298 Density, Relative Density (Specific Gravity), or API Q@ravity of
Crude Petroleum and Liquid Petroleum Products by Hydrometer
Method

ASTM D 4057 Manual Sampling of Petroleum and Petroleum Products

ASTM E 203| Water Using Karl Fischer Reagent

U.S. Goverpment Publications:

Available from Standardization Documents Order Desk, Building 4D, [700 Robbins

Avenue, Phjladelphia, PA 19111-5094.

MIL-H-6088 Heat Treatment of Aluminum Alloys

MIL-STD-207 DOD—Materiels—Procedures—For—-Development—and—App ication of

Packaging Requirements
ANSI Publications:

Available from American National Standards Institute, Inc., 1430 Broadway,

New York, NY

ANSI B46.1

10018.

- Surface Texture
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3. TECHNICAL REQUIREMENTS:
3.1 Material:

Shall be polyalkylene glycol and shall meet the requirements of 3.2 and 3.3.
3.2 Properties:

Quenchant shall conform to the following requirements; tests shall be

performed in accordance with specified test methods on quenchant supplied
both in_concentrated form-and-atthe dilution—specified—$nTable 1.

TABLE 1 - Properties
Test
Paragraph Test Value Method
3.2.1 Condition: As-received in
conceptrated form:

3.2.1.1 MWater Content (Chemically : ASTM E 203
(R) Combined, By Weight):

Type 1 45 - 48%

Type 2 57 - 63%
3.2.1.2 Spegific Gravity: ASTM D 1298
(R)

Type 1 1.094 + 0.005

Type 2 1.080 + 0.025
3.2.1.3 Refractive Index at ASTM D 1218
(R) 68 PF (20-°C):

Type 1 1.4140 + 0.0050

Type 2 1.3910 + 0.0050
3.2.1.4 Viscosity at 100 °F " ASTM D 445
(R) (38 °C):

Type 1 535 ¢St + 70

Type 2 390 cSt + 20

3.2.2 Conditioned; Diluted to 20% + 0.50
by Volume, with Water:

Distributed under license from the IHS Archive
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TABLE 1 - Properties (Continued)

3.2.2.1 Viscosity at 100 °F 4.5.1
(R) (38 °C):
Type 1 5.5 ¢St + 0.5
Type 2 4.4 cSt + 0.5
3.2.2.2 Separation Temperature: 4.5.2
Type 1 165 °F + 5 (74 °C + 3)
Type 2 165 °F £ 5 (74 °C + 3)

3.3 Quenching Gapability:

The minimum tests for qualification shall be those'specified in Table 2.

TABLE 2 - Required Preproduction Tests

Panel Panel Tensile Intergranular
Panel Panel Dimensions (1) Final Cooling & Yield Corrogion
Alloy Form Inches (mm) Temper Rate Strength Resisflance
2024 Bare 0.063 x 1 x3 T42 - - Ygs
Sheet (1.60 x 25 x 76)
7075 Bare 0.063 x 1 x 3 W Yes - : o
Sheet (1.60 x 25 X 76) e’
7075 Plate 0.250 x.6°% 9 Te2 Yes Yes ] o
(6.35"%2152 x 229)
7075 Forging(2) 1,000 x 5 x 4 T6 Yes Yes .
(R) (25.40 x 127 x 102)
7075 Forging(2) 2.000 x 8 x 7 173 - Yes .

(50.80 x 203 x 178)

NOTES: (1) Width and length dimensions are minimums and apply to tensile tests
only. Width and length dimensions for cooling rate panels shall be
four times the thickness. Tolerance on width and length are
*+1/8 inch (¥3.2 mm). Tolerances on thickness of sheet and plate
shall be as specified in AMS 2202 or MAM 2202.

(2) Plate may be used to simulate forgings. (See 4.5.4.1)

3.3.1 Cooling Rates: The cooling rates from 750 to 550 °F (399 to 288 °C),
measured in accordance with 4.5.3, shall be as specified in Table 3.
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TABLE 3 - Cooling Rate

Nominal Nominal Cooling Rate Cooling Rate

Thickness Thickness Degrees/Second Degrees/Second

Inch Millimeters °F °C

0.063 1.60 900 - 1800 482 - 982
0.250 6.35 240 - 360 116 - 182
1-000 2540 50 75 10 2

3.3.2 Tensjle Strength: The longitudinal tensile and yield>strengfths of panels
heat|treated with a glycol quench shall be equivalent to those of identical
pane}s quenched in water, determined in accordance with 4.5.%.

3.3.2.1 The strengths shall be judged equivalent if)the average of| all results

(R) from glycol-quenched panels is within 2000 psi (13.8 MPa) pf those of

water-quenched panels, providing that the averages for a sfingle test lot
do|not differ by more than 3000 psi (20.7 MPa).

3.3.3 Intergranular Corrosion Resistance: “Panels of 2024 aluminum alloy from
Table 2, solution heat treated with a glycol quench, shall gtt be more
severe than that of identical panels quenched in water, detefmined in
accordance with 4.5.5.

3.4 Quality:

The quenchant shall be_homogeneous and free from contamination[. The
constituents in the_quenchant shall not adversely affect its use as a
Tow-digtortion quenchant or the alloy being quenched.

4. QUALITY[ASSURANCE-PROVISIONS:

4.1 Responpibidity for Inspection:

(R)

The ve ’s tests and
shall be responsible for performing all required tests. Purchaser reserves

the right to sample and to perform any confirmatory testing deemed necessary
to ensure that the quenchant conforms to the requirements of this

specif
Classi

Prep
prep

Acce

ication.
fication of Tests:

roduction Tests: Initial tests for all technical requir
roduction tests.

ptance Tests: Test for water content (3.2.1.1), specifi

ements are

C gravity

(3.2.1.2), and refractive index (3.3.1.3) as-received, and for viscosity
(3.2.2.1) and separation temperature (3.2.2.2) of a 20% dilution are

acce

ptance tests.
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4.3 Requirements for Testing:

(R)

4.3.1 Preproduction tests shall be conducted by the vendor on the quenchant to

(R) qualify the quenchant to this specification prior to the first production
lot. These tests shall be performed prior to or on the initial shipment of
quenchant to a purchaser, when a change in ingredients and/or processing
requires reapproval as in 4.3.1.1, and when a purchaser deems confirmatory
testing to be required.

4.3.1.1 New pr
) necessdry to make any change in ingredients, in type of equipmgnt for
procesging, or in manufacturing procedures.

4.3.2 Acceptange tests shall be performed on each Tot of quenchant produced by
(R) the venddr to determine acceptance of the lot to this specification.

4.3.2.1 The acdeptance tests shall be made on quenchant made from the game
(R) ingredilents, manufacturing procedures, processes, and methods gf
inspect{ion as was used on-the samplies of the preproduction querchant.

4.4 Sampling and Testing:

Shall be in accordance with ASTM D 4057;.a lot shall be one batch dr tank of
quenchant dffered for delivery at one time. A Tot shall not exceed
10,000 gallons (37,854 L).

4,5 Test Methods:

4.5.1 Viscosity: The as-received quenchant shall be diluted to a concgntration
of 20% + 0.5 by volume of-quenchant, using distilled or deionized water.
When diluting to 20% by-.volume with water, the initial water conflent
(chemicalfly combined.with glycol) shall not be considered as a part of the
water of dilution,.“The viscosity of the diluted sample shall be |[determined
at 100 °F + 1 (38\°C £ 0.6) in accordance with ASTM D 445.

4.5.2 Separation Temperature: Shall be determined by the following prdcedure:

(R)

4.5.2.1 Heat not less than a 250 mL portion of a well-mixed representative sample
(R) of diluted quenchant in a 25 x 150 mm Pyrex test tube.

4.5.2.2 Fit a cork stopper with a 0 to 212 °F (-18 to +100 °C) thermometer so

(R) that the thermometer bulb is completely immersed in the liquid. The cork
stopper should fit snugly in the test tube but should have a small
V-notch on one side to vent the vapor space in the test tube.

4.5.2.3 Immerse the test tube in a suitable heating bath (water or clear 0il) so
(R) that the liquid in the test tube is below the bath surface. Keep the
test tube away from the sides and bottom of the heating bath.
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.2.5

.2.6

2.7

.5.3.1
)

4.5.3.2

4.5.3.3
(R)

.2.4 Heat the bath slowly (about 5 F (3 C degrees/minute) with a suitable

heater and closely observe the sample in the test tube. Continue heating

(but to not over 175 °F (79 °C) until the sample becomes hazy.

When the sample exhibits some haze, immediately remove the test tube

from the bath long enough to swirl the contents.
disappear.

sample temperature immediately.

Cool
cledr,

the

aver

The

read
thre
with

.3 Cooling Rates:
Table

For

eled
24 ¢
mid-
thermocouple shall be inserted in a manner that ensures intfi
with
prey
thermocouple contactiwith the part shall be verified with e
resi
pos
entg
micy
shal

The

att:

Re-immerse in the heating bath and repeat the previ
haze persists once more. Re-observe the sample tempera
age with the first temperature observation.

two readings should differ by no more than 2 2F (1 °C).
ings differ by more than 2 °F (1 °C), repeat. the entire
e test temperature observations until all three observa
in 2 °F (1 °C).

Shall be determined by quenching the panels s
2.

the 0.250 inch (6.35 mm) and 1.0 inch (25 mm) thick pan
trically insulated chromel-alumel thermocouple, not lar
auge (0.533 mm), shall be_thserted in a blind hole to t
thickness + 0.020 inch (+70.51 mm) at the geometric cen

the panel for optimum thermal transfer and shall be se
ent intrusion of moisture and quenchant. Before each t

stance tests.(_A second thermocouple of the same size s
tioned on the/outside surface to determine the instant
rs the quenchant. Panels shall have a surface finish o
oinch (0:8 - 1.6 ym) Ra determined in accordance with A
1 be chemically deoxidized prior to heating.

0.063 inch (1.60 mm) thick panel shall only have a ther

The haze should
Return the test tube to the bath and repeat this procedure

until a permanent haze persists throughout the samp]e. Observe the

is again
pus step until
ture and

If the
process with
Lions are

becified .in

bls, an
ger than
he

The
mate contact
Ted to

st,

ectrical

all be

he specimen
32 - 63

SI B-46.1 and

Ler.

ocouple

The panels shall be soaked at the solution heat treating temperature
specified in AMS 2770 and quenched in the glycol/water solution

maintained at 85 to 90 °F (29 to 32 °C).

The glycol concentration used

shall be the maximum specified in AMS 2770 for the alloy/form/thickness.

The

tolerance on the glycol concentration shall be +0, -1%.

tank shall have no agitation.

The quench
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4.5.3.4 The time/temperature cooling curve shall be recorded using a high speed
(R) oscillographic recorder or a computer based data acquisition system. The
temperature recording instrument shall be calibrated prior to testing
using a temperature source traceable to National Institute of Standards
and Technology (NIST) standards. The quench delay shall be recorded.
The cooling rate between 750 and 550 °F (399 and 288 °C) shall be
calculated. Duplicate tests shall be run on separate panels.

4.5.4 Tensile Properties: Ultimate tensile and yield strengths shall be

(R) determined in accordance with ASTM B 557 or ASTM B 557M on two identical
groups of panets; each group she ontain—pane 0 tfferent lots
of metal|from each of two different producers. Al1 tensile tests to be
compared|shall be performed on the same machine by the samefoperjator.

4.5.4.1 Solutign Heat Treatment: Shall conform to AMS 2770. One group of

(R) panels|shall be quenched in glycol and the other in mater. The glycol
concentration used shall be the maximum specified in AMS 2770 [for the
alloy/form/thickness. The tolerance on the glycel concentratijon shall be
+0, -1%. Quenchant temperatures shall be 85 t0)90 °F (29 to 32 °C)
except [water used for quenching forgings (or plate if used to [simulate
forgings) shall be 155 to 160 °F (68 to 71°°C). The quenchant
temperature shall not rise more than 10 °F (6 °C) during quenghing. For
the temsile property test, the quenchant shall be agitated suffficiently
during|quenching to ensure that fresh. quenchant is in constant] contact
with the surface of the hot metal .during the entire quench.
agitatjon shall be identical for both groups.

4.5.4.2 Precipjtation Heat Treatment: " The two groups being compared shall be
given jdentical aging at room temperature. For convenience, rjoom
temperature aging may be-arrested by refrigerating at -10 °F (-23 °C) or
below.| The two groups.shall be precipitation heat treated at |elevated
temperature in accordance with AMS 2770 in the same load in the same
location within the-1imitations of good racking practice.

4.5.4.3 Testing: One longitudinal tensile specimen shall be cut from [each side
of the|center-Tine of each panel. The tensile specimens made [from sheet
and plate_panels 0.250 inch (6.35 mm) and under in nominal thiickness
shall be_fTat and of full thickness. Those made from panels over
0.250 theh—{6-35mm—in—nominal—thickne hatl—be—roundwith10.250 inch
(6.35 mm) diameter reduced section and the axis of the specimen shall be
coincident with the mid-plane of the panel. Tensile testing shall be
performed in accordance with ASTM B 557 or ASTM B 557M.

4.5.4.3.1 Additional Testing: If the tensile or yield strengths of any two
specimens from the same test panel differ by more than 3000 psi
(20.7 MPa) but not more than 5000 psi (34.5 MPa), two additional
specimens shall be tested. They shall be excised from Tocations
adjacent to the original pair and equidistant from the center line of
the panel. The same procedure shall be followed whenever one or both
of the original tests can be positively declared invalid due to a
testing machine malfunction or defective specimen(s). No more than
four specimens shall be made from the same panel.
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