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Forming and Heat Treatment: Which Temper, and Ice-Box Rivets
Soft to form · heat treat · quench · ice-box rivets

SEQUENCE
SOFT SHEET · FORM · HEAT TREAT · RIVET

SOFT (O)

1

FORM

2

HEAT TREAT

3

STRAIGHTEN

4

RIVET

5

QUENCH FAST: COLD WATER PREFERRED · HEAT TREAT RIVETED PARTS BEFORE RIVETING

DETAIL B
SMALLEST BEND RADIUS GROWS WITH HARDNESS

SOFT HARDER HARDEST

TABLE 4-6 GIVES THE RADIUS FOR ALLOY, TEMPER AND THICKNESS

DETAIL C
REHEATING 2017 AND 2024 · 212 °F

212 °F

BOILING WATER BELOW 212 PRIMER BAKE

ABOVE 212 °F IMPAIRS THE TEMPER: RE-HEAT-TREAT AFTER

6

DETAIL D
RIVET HEAD MARKS · WHEN TO DRIVE

AD
2117

AS RECEIVED

D
2017

ICED > 3/16

DD
2024

ICED (W)

E
7050

AS RECEIVED

7

PARTS LIST

# ITEM RULE SOURCE

1 Annealed (O) Small radii and compound curves are formed soft, then heat treated AC 43.13-1B 4-53a; HB p. 4-21
2 Forming Tempered sheet cold-forms with springback; anneal if it cracks HB p. 4-21
3 Heat treatment As the part maker instructs; quench rapidly, cold water preferred AC 4-54, 4-54a
4 Straightening Straighten at once after the quench if the part warps AC 4-54
5 Riveting Heat treat riveted parts before riveting, to avoid warping and corrosion AC 4-54
6 212 °F limit 2017 and 2024 reheated above 212 °F, primer baking too, lose temper AC 4-54b
7 Ice-box rivet All 2024 and 2017 above 3/16 in kept chilled or reheat treated AC 4-57d; HB p. 4-32

REFERENCE DRAWING — NOT APPROVED DATA · THE SRM ALWAYS GOVERNS

NOTES
1. Dimensions in inches. Do not scale: the SRM sets the values.
2. For reference. The applicable manual always governs.
3. Based on AC 43.13-1B ch. 4.

REVISIONS

REV DESCRIPTION DATE

A First issue 2026-10-30

The Aviation Point. Structural repair reference

TITLE

Forming and heat treatment
DRAWING NO.

TAP-DWG-035
REV

A
SCALE

NTS
SHEET

1 OF 1
APPLIES TO

Aluminium sheet

DO NOT SCALE DRAWING

After AC 43.13-1B pars. 4-53 to 4-55 and 4-57d, and FAA-H-8083-31A pp. 4-21, 4-32 and 4-33. Typical only: the part drawing and the heat-

treatment specification govern.

Key points

Match the original alloy and temper; annealed structure weighs more.

Form soft for small radii and compound curves; heat treat after.

Quench fast; straighten at once; heat treat before riveting.

Never above 212 °F for 2017 and 2024, primer bakes included, without

re-heat-treating.

Ice-box: all 2024 and 2017 above 3/16 in; AD and E as received.

Step by step

1. Read alloy and temper from the drawing.

2. Choose soft or tempered stock for the forming.

3. Form, heat treat to the specification, quench, straighten.

4. Rivet after heat treatment.

5. Keep ice-box rivets chilled until driven.

SOURCES · FAA AC 43.13-1B CHG 1, Chapter 4 · FAA-H-8083-31A, AMT Handbook — Airframe,

Volume 1, Chapter 4 · MS20470 Rev. H and MS20426 Rev. L, 14 Sep 1993
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