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A Study of Effects of Heated Rods on Formation of Perm Waves and Hair Bleach
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Abstract: This study has attempted to figure out the effects of the surface heat of perm rods on hair. For this, after
forming perm waves, hair damage and its causes have been investigated with a different hair bleach method. If hair was
bleached immediately without shampooing after a perm using the heat of rods, great perm waves were formed. However,
severe damage was found on the hair because of the heated rods. In addition, when hair was shampooed and dried after
the perm, hair bleach was more effective. It has been confirmed that hair was damaged because of high temperature of
the surface of the rods. In fact, the heated rods had a direct effect on hair damage. According to these results, it has
been confirmed that heat-based perms can accelerate hair damage. Therefore, it is necessary to perform a study on the

minimization of the heating of permanent tools.
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Figure 1. Photograph of blocking.

(a) : blocking, (b) : bleached hair after permanent setting
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Figure 2. Representation of wave formation after per-

manent wave treatment.
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Curl Formation(mm) = (a+a’)/2 .......................... (2)

a : Vertical Diameter of Curl

a’ : Horizontal Diameter of Curl
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Figure 3. The temperature change of rod.
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Figure 4. Morphology of hair bleached after permanent.

(a) : original

(b) : permanent waved

(c) : bleached immediately(paraffin rod)
(d) : bleached immediately(jade rod)

(e) : bleached after washing(paraftin rod)
(f) : bleached after washing(jade rod)
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Table 1. Average length of hair treated with various bleaching conditions(untreated-15cm)

Kind of used rod for

Length of hair bleached

Length of bleached after

wave formation Length of hair immediately washing and dry
Untreated 15cm - -
Paraffin - 10cm 10.7cm
Jade - 1lem 11.8cm
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(2) (b) (©)
Figure 5. Curl formation after permanent wave treatment.
(a) : unbleached hair
(b) : bleached immediately(paraffin rod)
(c) : bleached after washing(paraftin rod)

Table 2. Average diameter of hair treated with various

@ (b) ©
Figure 6. Curl formation after permanent wave treatment.
(a) : unbleached hair
(b) : bleached immediately(jade rod)
(c) : bleached after washing(jade rod)

Table 3. Lightness of hair bleached at various conditions

bleaching conditions (lightness of original hair : 9, 24)
Kind of used  Length of hair Length of Kind of used Length of hair Length of
rod for wave bleached bleached after rod for wave bleached bleached after
formation immediately washing and dry formation immediately washing and dry
Paraffin 3.5em 4.0cm Paraffin 24.06em 50.13cm
Jade 3.8cm 4.3cm Jade 34.73cm 74.19cm
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Figure 7. Protein release-ability of hair permanent waved
and bleached.

(a) : untreated hair

(b) : unbleached hair

(c) : bleaching immediately of paraffin rod

Protein release-ability

(d) : bleaching immediately of jade rod
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Figure 8. Protein release-ability of hair permanent waved
and bleached.

(a) : untreated hair

(b) : unbleached hair

(c) : bleaching after washing of paraffin rod

Protein release-ability

(d) : bleaching after washing of jade rod
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Figure 9. Water retention of hair permanent waved with
paraffin and jade rod and bleached.

(a) : untreated hair

(b) : unbleached hair

(c) : bleached immediately of paraffin rod

(d) : bleached after washing of paraffin rod

(e) : bleached immediately of jade rod

(f) : bleached after washing of jade rod
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